Searching PAJ • 

\ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 1 -092360 

(43)Date of publication of application : 06.04.1999 



(51)Int.CI. 




A61K 9/00 
A61K 9/48 




(21 Application number : 


09-255814 


(71)Applicant : 


: TACHIBANA KATSURO 








TACHIBANA TOSHIRO 


(22)Date of filing : 


19.09.1997 


(72)Inventor : 


TACHIBANA KATSURO 








TACHIBANA TOSHIRO 



(54) MEDICINE SUPPORTING BODY AND ITS USE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicine 
supporting body capable of actualizing the administration 
of a medicine such as an anticancer agent, etc., in a high 
concentration in a specific part, by destroying the 
medicine carrier such as a capsule, etc., supporting the 
medicine such as the anticancer agent at the specific 
part such as a blood vessel in a carcinoma tissue or the 
surface of skin by using an ultrasonic wave surely and by 
a simple operation and to provide a method for using the 
medicine supporting body. 

SOLUTION: This supporting body for treating medicine 
contains an ultrasonic sensitive substance 3. A medicine 
supporting body which contains, is stuck with or covered 
with the ultrasonic sensitive substance 3 and has a 
hollow part 4 formed by a shell wall 1a is preferable as 
the medicine supporting body. In this case, the shell wall 
1a contains, is stuck with or covered with the ultrasonic 
sensitive substance 3 in a laminar state or contains or is 
stuck with the ultrasonic sensitive substance 3 in a 
bulky dispersed state. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drug bearing body containing the ultrasonic susceptibility matter [claim 2] The 
drug bearing body according to claim 1 which has the centrum formed of **** which made the 
ultrasonic susceptibility matter contain, adhere or cover [claim 3] The drug bearing body 
according to claim 2 with which said ultrasonic susceptibility matter is contained, adhered or 
covered with the layer condition by said ****. 

[Claim 4] The drug bearing body according to claim 2 with which said **** contains or adheres 
to said ultrasonic susceptibility matter in the condition of having distributed massive. 
[Claim 5] The drug bearing body according to claim 2 to 4 whose thickness of said **** is 
0.001-50 micrometers. 

[Claim 6] The drug bearing body according to claim 2 to 5 characterized by making a drug **** 
to the centrum formed of said ****. 

[Claim 7] The drug bearing body according to claim 6 characterized by making said centrum **** 
said drug in the condition of having made it ****ing with gas [claim 8] The drug bearing body 
according to claim 1 to 7 with which said ultrasonic susceptibility matter is characterized by 
being a porphyrin derivative or a xanthene derivative [claim 9] Operation of said drug bearing 
body characterized by destroying said drug support by irradiating the supersonic wave of an 
output sentimental [ square ] 0.1-1 000W /at a drug bearing body according to claim 1 to 8. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the technique of performing various kinds of therapies using 
supersonic vibration, especially, this invention controls administration of a drug and relates to 
the therapy promoting agent for emitting a drug effectively in a specific part in the living body 
using supersonic vibration. 
[0002] 

[Description of the Prior Art] Current cancer treatment is divided roughly into the two 
approaches of extinction of the cancer cell by extraction of the cancer organization by 
operation, or the anticancer drug object. Extraction of the cancer organization by operation can 
be performed, only when it is limited to the part where cancer is narrow or transition is not 
accepted, but on the other hand, the chemotherapy of cancer has a dramatically strong side 
effect, and the nausea by the medication of a large quantity, much renal dysfunction, and many 
impaired liver functions are accepted. And cancer reacts only to a high-concentration drug and 
the chemotherapy of cancer is not obtaining not much high **** results. 

[0003] Many attempts are made to current and these problems. Although the approach called 
the missile therapy of an anticancer agent is an approach of applying the antibody combined 
selectively to a cancer cell as an anticancer agent, and making an anticancer agent acting on a 
cancer cell intensively, effectiveness sufficient for the moment is not acquired. 
[0004] On the other hand, the inside of the body is injected with containment and it at drug 
bearing bodies, such as a capsule which consists an anticancer agent of specific matter, the 
method of prescribing the high-concentration anticancer agent by ** Li and the limited part for 
the patient for the husks is devised within the blood vessel near the cancer, and the 
effectiveness is proved in the experiment etc. 

[0005] However, the method of tearing capsule husks efficiently in the above-mentioned 
approach is not yet established. Although various research of embedding a thermo sensor, a 
hydrogen ion exponent sensor, etc. which applied the polymer etc. to capsule husks, and inducing 
bleedoff of a drug on a certain temperature or hydrogen ion exponent conditions until now is 
done, it is dramatically difficult to set temperature and the conditions of a hydrogen ion exponent 
as arbitration near the tumor site. 

[0006] Moreover, the approach to which destroy capsule husks with the impulse wave and 
ultrasonic energy from the outside, and an internal drug is made to emit was also considered. 
[0007] For example, the approach of destroying the liposome which contains gas and a drug in a 
U.S. Pat No. 5580575 description with a supersonic wave by the predetermined part of the 
patient inside of the body is indicated. 

[0008] However, since powerful ultrasonic irradiation will be needed and the resonant frequency 
will be determined by the amount of the gas in a capsule in order to destroy capsules, such as 
liposome, mechanically only by oscillation of a supersonic wave in this way, it is difficult to 
destroy a capsule except the ultrasonic frequency. 

[0009] Thus, in the activity of acoustical energy, although remarkable accuracy was required of 
the exposure setting out, in the tumor site, it was not easy to realize an exact ultrasonic 
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frequency and reinforcement 
[0010] 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to offer 
the drug support which makes it possible to realize high-concentration administration in said 
specific part of drugs, such as said anticancer agent, and its operation by destroying certainly 
drug bearing bodies, such as a capsule which ****(ed) drugs, such as an anticancer agent, by 
simple actuation using a supersonic wave in a specific part like the blood vessel of a cancer in- 
house, or a skin front face. 
[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in 
invention concerning claim 1 of this application, it carried out to making a drug bearing body 
contain the ultrasonic susceptibility matter. 

[0012] In invention concerning claim 2, what has the centrum formed as said drug bearing body 
of **** which made the ultrasonic susceptibility matter contain, adhere or cover was adopted. 
[0013] Said **** was made to contain, adhere or cover said ultrasonic susceptibility matter with 
a layer condition by invention concerning claim 3. 

[0014] Said ultrasonic susceptibility matter was made to contain or adhere to said **** in the 
condition of having distributed massive, by invention concerning claim 4. 

[0015] Invention concerning claim 5 prescribed the thickness of said **** to the range of 0.001- 
50 micrometers. 

[0016] The drug was made to **** to the centrum formed of said **** in invention concerning 
claim 6. 

[0017] Said centrum was made to **** said drug in the condition of having made it ****ing with 
gas, by invention concerning claim 7. 

[0018] In invention concerning claim 8, the porphyrin derivative or the xanthene derivative was 
adopted as ultrasonic susceptibility matter. 

[0019] In invention concerning claim 9, we decided to destroy said drug support by irradiating the 
supersonic wave of an output sentimental [ square ] 0.1-1000W /at a drug bearing body. 
[0020] 

[Embodiment of the Invention] This invention has the 1st description to make said ultrasonic 
susceptibility matter produce a chemical change or a physical change, destroy said drug bearing 
body, and make a drug emit, when said drug bearing body which ****(ed) the drug by including 
the ultrasonic susceptibility matter in the drug bearing body which the drug for a therapy is **** 
(ed) and can be conveyed to the object part is able to irradiate a supersonic wave in the object 
part 

[0021] Since destruction of this capsule is not influenced so much by the exposure conditions of 
a supersonic wave as compared with the approach to which destroy capsule husks only in the 
oscillating operation by the supersonic wave, and an internal drug is made to emit, this invention 
can adopt the ultrasonic energy of the comparatively large range that it is [ square ] sentimental 
0.1-1000W /. 

[0022] Therefore, like before, without performing conditioning of very difficult ultrasonic 
irradiation, in the object part in the living body, this drug bearing body can be destroyed 
effectively and a drug can be emitted also by supersonic waves other than the resonant 
frequency of a drug bearing body. 

[0023] Moreover, this invention has the 2nd description to form a centrum and make this **** 
contain, adhere or cover the ultrasonic susceptibility matter with **** which has predetermined 
thickness in a drug bearing body. That is, while drug support can bear mechanical energies, such 
as a pressure, enough, it is designed by the structure which breaks easily according to the 
chemical change or physical change of said ultrasonic susceptibility matter. 

[0024] The configuration of drug support is made into the shape of a capsule etc., it is massive, 
and, specifically, the ultrasonic susceptibility matter is contained, adhered or covered by a layer 
condition or **** which constitutes a capsule. It becomes possible, when said ultrasonic 
susceptibility matter is in the layer condition to have the effect of deterioration of this ultrasonic 
susceptibility matter on said whole ****, and on the other hand, when said ultrasonic 
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susceptibility matter is massive, it becomes possible by making this ultrasonic susceptibility 
matter exist in said **** locally to destroy this **** certainly. In addition, what was mixed to 
homogeneity may be used for the substrate ingredient which mentions the ultrasonic 
susceptibility matter later as an own component of drug support In this case, while destruction 
of **** is performed uniformly, manufacture of drug support becomes easy. 
[0025] Furthermore, although this invention is made to **** a drug to the centrum formed of 
said ****, it has the 3rd description for the gas of the specified quantity to be made to exist in 
said centrum with said drug. Although the class and amount of said gas are arbitrary so that it 
may mention later, it is desirable to be set up in 0.01 - 50% of range of the volume of said 
centrum. First, the component and structure of a drug bearing body concerning this invention are 
explained. 

[0026] Although a ''drug bearing body" is the carrier which the drug for a therapy is ****(ed) 
and can be conveyed to the inside of the body or the object part of a body surface here and 
especially the configuration is not limited, the capsule configuration which has the centrum 
carried out by **** the external world and ** exception is desirable, in view of the ease of 
manufacture, a manufacturing cost, etc. 

[0027] The magnitude of a drug bearing body is usually suitably set up in 0.01-100 micrometers. 
In less than 0.01 micrometers, it is excreted by the outside of the body and effectiveness 
becomes imperfection, and when larger than 100 micrometers, the danger of causing a blood- 
flow failure is in a blood vessel. 

[0028] As a substrate ingredient which constitutes said drug bearing body, matter, such as 
various kinds of living body adaptation polymers, albumin, liposome, and sugar, can be used. 
[0029] Moreover, improvement of the alternative translatability of an about [ target group 
Oribe ], water-soluble increment, acceleration of absorption, or relief of a side effect can also be 
aimed at by using the drug bearing body to which prodrug-ized qualification was performed. In 
this case, after attaining the object of said qualification in the inside of the body, it is restored to 
the original drug bearing body enzyme-wise or nonenzymatic, and it becomes possible to recover 
the susceptibility over a supersonic wave etc. The drug bearing body to which prodrug-ized 
qualification was performed is contained under the category of this invention. In addition, what 
performed prodrug-ized processing may be suitably used for the drug ****(ed) by the drug 
bearing body. 

[0030] The "ultrasonic susceptibility matter" is matter which produces a certain change of 
changing structure of self [ **** / producing a chemical change ] to the matter of self [ **** / 
activating through various devices ], or others with the supersonic wave equipped with a 
predetermined frequency and reinforcement so that it may mention later. As said ultrasonic 
susceptibility matter, although a FURORE scene (fluorescein), merocyanine, etc. are mentioned, 
a porphyrin derivative or a xanthene derivative is desirable in respect of the compatibility to a 
toxic field and a toxic living body. It is the hematoporphyrin and [Formula 1] which specifically 
have the structure expression shown below as said porphyrin derivative or a xanthene derivative. 




A rose bengal, [Formula 2] 
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K* '0, 




Eosin Y, [Formula 3] 
Br Br 




Erythrosine, [Formula 4] 

i I 




COO Na 



Rhodamine B t [Formula 5] 

il 




ct 



[0031] And although the lump of a drug 2 and the ultrasonic susceptibility matter 3 be distribute 
at suitable spacing in the drug bearing body 1 of an infinite form as structure of a drug bearing 
body so that it may be indicate by drawing 1 , it be desirable to form a centrum and to make this 
**** contain , adhere or cover the above-mentioned ultrasonic susceptibility matter with **** 
which have predetermined thickness in the drug bearing body itself at the point which enable 
effective destruction of this drug support . 

[0032] As long as said centrum is formed in the interior of a drug bearing body, especially the 
number may not be limited, may be one, or may be plural. Moreover, although especially the 
formation part is not limited, either, in order to emit a drug good, it is desirable to be formed in 
the surface section of a drug bearing body. In addition, making the configuration of a drug bearing 
body itself into the shape of a capsule constituted by the layer of **** which has said 
predetermined thickness is also included in the range of this invention. 
[0033] Here, the thickness of said **** is usually determined within the limits of 0.001-50 
micrometers. When the thickness of **** is set to less than 0.001 micrometers, **** becomes 
destroyed [ tend ] by the impact, and before arriving at the object part in the living body, a 
possibility that said **** may be destroyed and an internal drug may flow out is. On the other 
hand, if set to 50 micrometers or more, even if it will become difficult to destroy said **** also 
according to an operation of the ultrasonic susceptibility matter and a part of **** will be 
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destroyed, the amount of husks wall which cannot be destroyed will remain, and there will be a 
possibility of barring bleedoff of a drug. 

[0034] When it makes it face to contain the ultrasonic susceptibility matter to a drug bearing 
body and this drug bearing body is equipped with husks box-frame construction, it is desirable to 
make said ultrasonic susceptibility matter contain, adhere or cover in this ****. 
[0035] The layer of the ultrasonic susceptibility matter 3 may specifically be covered to the 
outside surface of **** 1a, as shown in drawing 2 R> 2 (a), or the inner skin of **** 1a may be 
coated like drawing 2 (b), and you may make it exist in the interior of **** 1a in the state of a 
layer like drawing 2 (c). In addition, the layer of the ultrasonic susceptibility matter 3 does not 
need to be a continuous layer system as shown in drawing 2 , and it is not necessary to make it 
exist in **** 1a and concentric circular. 

[0036] Moreover, the ultrasonic susceptibility matter 3 may be made to contain or adhere to 
**** 1a in the condition of having made it distributing massive. That is, as shown in drawing 3 (a) 
and drawing 3 (b), the lump of the ultrasonic susceptibility matter 3 may be made to adhere to 
the outside surface and internal surface of said **** 1a, and you may distribute suitably for the 
interior of said **** 1a like drawing 3 (c). In this case, each lump may project in part from 
****1a, and does not need to project. 

[0037] And as shown in drawing 3 (d), it is good also as structure which the lump of the 
ultrasonic susceptibility matter 3 penetrates **** 1a, and the part exposes to the external world 
and a building envelope, respectively. If it is when shown in drawing 3 , you may be distributing to 
homogeneity at said **** 1a, and the lump of said ultrasonic susceptibility matter 3 may be 
distributed for roughness and fineness. Moreover, especially each lump's configuration may not 
be limited and may be various configurations other than a globular form. 

[0038] In addition, in drawing 2 and drawing 3 , 4 is the centrum formed of **** 1a, and the drug 
of a predetermined class is ****(ed) by this centrum. 

[0039] Next, it explains, referring to drawing 4 about the operation of the drug bearing body 
mentioned above. 

[0040] The above-mentioned drug bearing body which ****(ed) the drug of a predetermined 
class is injected into the inside of the body by the ion TOFORESHISU technique using the drug 
bearing body which used medication implements, such as a syringe, or was ionized by internal 
use, dermal administration, or the special approach etc. 

[0041] And when the activity of a catheter or an endoscope is possible, the ultrasonic generating 
component for a therapy is introduced into the inside of the body of installation and a patient at 
the head of a catheter or an endoscope, and is made to reach the affected part 
[0042] Drawing 4 (a) and drawing 4 (b) are the sectional views showing the installation mode of 
the ultrasonic generating component used in operation of this invention, respectively, and 
drawing 4 (a) shows structure when drawing 4 (b) attaches the structure at the time of attaching 
an ultrasonic generating component in the point of an endoscope in the point of a catheter again. 

[0043] In the mode shown in drawing 4 (a), the very small central canal 6 including wiring for 
operating the optical fiber and the supersonic vibration component mentioned later which is not 
illustrated is installed in the interior of the capillary 5 which constitutes an endoscope, and the 
1st cylindrical shape-like supersonic vibration component 9 and the 2nd supersonic vibration 
component 10 which have a centrum in the direction of an axis at the head of a capillary 5 are 
arranged in concentric circular. As a supersonic vibration component, what attached the 
electrode in both sides of a piezoelectric device, for example is mentioned, and a supersonic 
wave is emitted by impressing the electrical signal of an ultrasonic frequency to this inter- 
electrode one in this case. 8 is the core section for transmitting to the optical fiber which does 
not illustrate an external image, and is embedded at said centrum. Moreover, the gap of a 
capillary 5 and the very small central canal 6 is made into the drug supply way 7, and is 
connected with the breakthrough 1 1 which carries out opening at suitable spacing for the 
peripheral surface by the side of the head of a capillary 5. 

[0044] And each frequency characteristics differ, by controlling both actuation, two kinds of 
frequencies are mixed and said 1st supersonic vibration component 9 and the 2nd supersonic 
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vibration component 10 are oscillated in the direction (the direction of an arrow head) where the 
shaft orientations of an endoscope are vertical. Thus, it emanates combining two or more kinds 
of supersonic waves because the destructive effectiveness of direction of a complicated 
supersonic-wave wave of a drug bearing body improves. In addition, the 1st [ which has the 
above-mentioned structure ], and 2nd supersonic vibration components may be attached at the 
head of a catheter. On the other hand, the laminating is carried out in the direction of an axis of 
a catheter, both the 1st ultrasonic oscillation component s and 2nd ultrasonic oscillation 
component 10 from which frequency characteristics differ in the mode shown in drawing 4 R> 4 
(b) being used as the shape of a cylindrical shape of a solid. 

[0045] Therefore, the supersonic wave which has two kinds of frequencies in the direction of an 
axis of a catheter (the direction of an arrow head) is oscillated by controlling both actuation. 
[0046] In addition, the 1st [ which has the above-mentioned structure ], and 2nd supersonic 
vibration components may be attached at the head of an endoscope. 

[0047] Now, a drug bearing body is turned and emitted to the affected part from the drug supply 
way 7 through opening 1 1 after checking that the head of an endoscope or a catheter has 
arrived at the affected part organization, it — simultaneously — or after predetermined time 

progress — super if the 1st and 2nd supersonic vibration components are operated, the 

supersonic wave with which frequencies differ will be emitted to the affected part, and will 
destroy the drug bearing body which exists during an affected part organization. Therefore, the 
drug in a drug bearing body is limited and prescribed for the patient only around an affected part 
organization part. 

[0048] It is desirable to choose a device in consideration of the relative position of the affected 
part to said endoscope or catheter, so that the exposure of a suitable supersonic wave may be 
obtained. Moreover, the diameter of said endoscope or a catheter can use the thing of the range 
of about 5cm from 1mm, choosing it suitably. 

[0049] In addition, three or more sorts of above-mentioned ultrasonic oscillation components 
may be attached. In that case, since a still more complicated ultrasonic wave is generable, the 
destructive effectiveness of a drug bearing body improves further. When it is the configuration 
which a drug bearing body is easy to be destroyed, the supersonic vibration component of 1 may 
be used. 

[0050] two or more sonicators for a therapy which carried out the laminating of the 1st 
supersonic vibration component 9 which have the property same with having describe above to 
the crevice of the base 12 which consist of flexible synthetic resin etc. as show in drawing 5 , 
and the 2nd supersonic vibration component 10 , and have arrange them on the other hand when 
neither a catheter nor an endoscope can be use be preferably lay on the skin corresponding to 
the affected part , and a supersonic wave be turn to the affected part ( the direction of an arrow 
head ) , and be irradiate . It is desirable to prepare two or more laminated material of a 
supersonic vibration component in a base 12 so that it may illustrate. Since a base 12 can curve 
according to the configuration of a patient's body, it can centralize a supersonic wave on the 
affected part. The diameter of said 1st and 2nd supersonic vibration components is usually 
suitably set up in 5cm - 10cm. In addition, said 1st supersonic vibration component 9 and the 
2nd supersonic vibration component 10 have it, in order that the direction which consists of 
oscillation ingredients with flexibility like a fluorine compound may maintain the flexibility of the 
whole equipment and may secure the adhesion to the skin etc. [ desirable ] 
[0051] And the ultrasonic energy concentrated on the affected part destroys the drug bearing 
body which exists there, and emits an internal drug to the affected part. 
[0052] Thus, in this invention, destruction becomes possible [ destroying the difficult drug 
bearing body easily, setting at least inside the desired body, and controlling bleedoff of a drug ] 
only ultrasonically by including the ultrasonic susceptibility matter in a drug bearing body. 
[0053] In addition, since a drug bearing body can be made to accumulate on an affected part 
organization when matter, such as an antibody selectively combined with affected part 
organizations, such as a cancer cell, a thrombus, an organ, and a blood vessel that carried out 
arteriosclerosis, is included in the substrate ingredient of a drug bearing body, it becomes 
possible to destroy the drug bearing body accumulated on this affected part organization using a 
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supersonic wave, and to medicate high concentration with a drug locally. 

[0054] Next, the conditions of the supersonic wave used in this invention are explained. 

[0055] The output of the supersonic wave irradiated for destruction of the drug bearing body 

concerning this invention is suitably set up in the range sentimental [ square ] 0.1-1 000W /. If 

the outputs of a supersonic wave are two or less 0.1 W/cm, only the energy which activates the 

ultrasonic susceptibility matter runs short, and since there is too much heat release when it 

becomes two or more 1000 W/cm, a damage will be given to a living body. 

[0056] Moreover, although the frequency of a supersonic wave is suitably set up in 10kHz - 

100MHz, the range of 20kHz - 10MHz is desirable especially. According to the supersonic wave 

of this frequency band, it becomes possible to generate the cavitation later mentioned with 

comparatively low energy, and to destroy a drug bearing body efficiently. 

[0057] And as mentioned above, it is also possible to activate the ultrasonic susceptibility matter 
more efficiently by combining two or more frequencies, and to destroy a drug bearing body. For 
example, while irradiating the supersonic wave of a fixed frequency, intermittently, this is 
changing to a different frequency, generating of the cavitation mentioned later can be reinforced 
intentionally, or it controls, and a drug bearing body can be destroyed or disassembled. 
[0058] When the example was given, while carrying out continuous irradiation of the supersonic 
wave to the affected part by 100kHz, much more destructive effectiveness was acquired by 
changing to the frequency of 270kHz in the shape of a short-time (0.001 sec-10sec) pulse. The 
same effectiveness is expected, even if it is fixed within the limits and carries out continuation 
adjustable [ of the frequency of a supersonic wave ]. This phenomenon is considered that 
destructive power increased by stopping resonance motion of a drug bearing body temporarily. 
[0059] Here, the device of destruction of a drug bearing body is explained. 

[0060] If the ultrasonic energy beyond the value which is among a liquid is generally given, the 
minute air ball called cavitation will occur. It is related with the generating mechanism of 
cavitation. For example Robert E.Apfel:"Sonic effervescence:tutorial on acoustic cavitation", 
Journal of Acoustic Society of America 101(3):1 227-1 237 and March 1997, Atchley A, and Crum 
L"Ultrasound-Its chemical, Physical and biological effects:Acoustic cavitation and bubble 
dynamics", and Ed Although indicated by Suslick K, pp 1-64, 1988 VCH Publishers, and New 
York, it explains briefly [ below ]. Cavitation is that the gas which has melted into the water 
solution serves as air bubbles, or the very very small bubble which had already existed repeats 
an oscillation or amplification, and a cutback, and turns into air bubbles under a certain 
acoustical oscillation. 

[0061] And if this cavitation becomes the magnitude of extent which cannot maintain that 
magnitude, it will collapse, but since this breaking takes place rapidly, it is known that various 
energy will occur locally then. 

[0062] That is, in the case of breaking of the above-mentioned cavitation, the hot spot of 6000 - 
7000 degrees is formed in the core, and various energy other than mechanical energies, such as 
an oscillation, such as electromagnetic waves, such as a visible ray and ultraviolet rays, heat, 
plasma, electromagnetic field, a shock wave, a free radical, and heat, is considered to generate 
locally. 

[0063] It is thought that it activates with the above-mentioned various energy produced in the 
case of cavitation breaking, or the ultrasonic susceptibility matter in this invention produces a 
chemical change, or changes structure. 

[0064] For example, the rose bengal which is one of the ultrasonic susceptibility matter in this 
invention is excited and activated by light or ultraviolet rays with a wavelength of 530nm. 
Therefore, it is thought that activation of a rose bengal is caused by the ultraviolet rays 
generated in the case of cavitation breaking. 

[0065] By the way, in the liquid with which the ultrasonic susceptibility matter exists, it is known 
that the threshold of the ultrasonic energy for cavitation generating will become low. Therefore, 
the ultrasonic susceptibility matter contained in the drug bearing body does so the effectiveness 
of activation etc. acting as itself and destroying a drug bearing body with the energy which 
carried out induction of the cavitation generating near the drug bearing body selectively, and was 
produced by breaking of cavitation. 
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[0066] Also when the minute bubble exists in a liquid on the other hand, it is known that the 
threshold of the ultrasonic energy for cavitation generating will become low. 

[0067] Therefore, by making the gas of the specified quantity exist in drug support, cavitation is 
effectively generated at the time of ultrasonic irradiation, and the energy produced in the case of 
this cavitation breaking can be used effective in destruction of drug support. Although the class 
and amount of said gas are arbitrary, as for the amount, it is desirable to be set up in 0.01 - 50% 
of range of the volume of the centrum in a drug bearing body. If the cause of the generating of 
cavitation cannot be effectively carried out to the amount of said gas being said less than 0.01% 
of centrum volume and the amount of said gas exceeds said 50% of centrum volume, the 
reinforcement of a drug bearing body will not be maintained and the amount of the medicine 
conveyed will be restricted until it arrives at the object part 

[0068] In addition, it is also possible to use for the therapy of an affected part organization 
directly using various energy, such as electromagnetic waves, such as a visible ray produced in 
the case of breaking of cavitation and ultraviolet rays, heat, plasma, electromagnetic field, a 
shock wave, a free radical, and heat 

[0069] For example, by generating a supersonic wave near the affected part organization, the 
ultraviolet rays which are usually absorbed by the skin and do not reach the inside of the body 
are generated near the affected part tissue in the living body by breaking of the cavitation 
originating in a supersonic wave, and it becomes possible to treat the affected part by the 
germicidal action. 

[0070] That is, cavitation is generated with a supersonic wave in a body, and the approach of 
treating the affected part with the energy produced at the time of this breaking can be enforced. 

[0071] Since according to this approach energy, such as ultraviolet rays, is generated free in all 

parts in the living body and the affected part is treated by this, it is not necessary to take into 

consideration the effect by the side effect of a proper to medication. 

[0072] This invention can be carried out with a gestalt which is described below. 

[0073] [Cancer treatment] The intravenous injection of what coated the outside surface of this 

capsule with a package and the ultrasonic susceptibility matter for the cisplatin which is an 

anticancer agent by the capsule of a polymer is given. Since cisplatin is covered by the polymer, 

even if the intravenous injection of said capsule is given, it does not have toxicity (side effect), 

and is only flowing the inside of blood. 

[0074] However, if a supersonic wave is irradiated while said capsule is flowing the inside of the 
blood vessel under cancer organization, the ultrasonic susceptibility matter on said front face of 
a capsule will be activated, the capsule which has wrapped cisplatin will be disassembled, and 
cisplatin will be emitted by high concentration all over this organization. 

[0075] Therefore, while administration of the high-concentration anticancer agent in the limited 
part in which cancer is located is attained, a normal cellular structure becomes possible 
[ escaping the strong toxicity of cisplatin ]. 

[0076] As for this approach, effectiveness is acquired by especially diseases in which many blood 
vessels exist, such as liver cancer and a brain tumor. As the exposure approach of a supersonic 
wave, a neoplasm part can be irradiated from the front face of the skin, or a direct supersonic 
wave can also be irradiated in a cancer organization during a laparotomy. 
[0077] Moreover, it is also possible to an endoscope to irradiate a supersonic wave for an 
ultrasonic component from the interior of installation and the body, and a direct supersonic wave 
can also be irradiated from the inside cavity of the interior of stomach, or the large intestine in 
that case at colon cancer etc. 

[0078] According to a case, a suitable path is chosen from various roots, such as impregnation, 
dermal administration, etc. to the direct affected part, via the absorption from the intestinal tract 
according [ the route of administration of the above-mentioned capsule ] to internal use besides 
an intravenous injection, and a lymphatic duct 

[0079] By the way, since Foto Phi Lynne herself has the compatibility over a cancer cell when 
Foto Phi Lynne is used as the above-mentioned ultrasonic susceptibility matter, it concentrates 
on a cancer organization and the above-mentioned capsule containing cisplatin is accumulated in 
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high concentration. 

[0080] And it becomes possible by irradiating a supersonic wave in this condition to prescribe 
cisplatin for the patient further during a cancer organization at high concentration. 
[0081] In addition, since Foto Phi Lynne also has the property which produces a killer cell 
operation when it activates with a supersonic wave, in this case, it combines with cisplatin and 
an anticancer operation is reinforced in multiplication. 

[0082] Moreover, in the case of the cancer and vesical cancer which were transferred to 
intraperitoneal, direct intraperitoneal is injected with the capsule which connotes an anticancer 
agent, and how to turn a supersonic wave to the whole abdominal cavity, and irradiate it from a 
skin front face, can be considered after that The case of vesical cancer can make said capsule 
full [ in a bladder ] from an urethra, and vesical cancer can be treated by irradiating a supersonic 
wave from the skin front face of the hypogastrium. While irradiating the supersonic wave for a 
therapy in these cases, it has the advantage that the bleedoff condition of a drug is observable 
with the supersonic wave for a diagnosis. 

[0083] [Thrombolytic treatment] The thrombolytic agent is used as a remedy of myocardial 
infarction or cerebral infarction. However, in order to dissolve a thrombus as early as possible, 
when a medicine is prescribed for the patient so much, there is risk of being hard coming to 
solidify blood conversely and causing many bleeding. 

[0084] Then, it injects with a package and this in a blood vessel by the capsule of the living body 
adaptation polymer which contains the ultrasonic susceptibility matter for thrombolytic agents, 
such as urokinase, or the product made from albumin. In the usual condition, since it is not 
destroyed, this capsule does not cause a solvent action within a blood vessel. 
[0085] And if said capsule arrives at the part to which thrombuses, such as a peripheral vessel 
of a coronary artery, exist for example in the case of myocardial infarction, by irradiating a 
supersonic wave from the outside of the body or the inside of the body using equipment which 
was described above, said capsule will be destroyed and a thrombolytic agent will be locally 
emitted by high concentration. 

[0086] specifically, it is shown in drawing 6 — as — up to near the thrombus — the catheter 
with an ultrasonic radiator or endoscope of drawing 4 — the inside of a blood vessel — inserting 
— the capsule containing a thrombolytic agent — a thrombus — it emits from the upstream 
immediately and a supersonic wave is oscillated simultaneously. Said capsule is destroyed by 
operation of the ultrasonic susceptibility matter activated by the supersonic wave, and an 
internal thrombolytic agent is emitted to a thrombus part. 

[0087] In addition, in case the capsule which was not destroyed ultrasonically flows and arrives 
at the affected part again, it is destroyed and used. And since said capsule is not destroyed until 
it reaches the affected part again, it does not become the factor of bleeding. 
[0088] Moreover, when the matter or antibody which is specifically affinitive at a thrombus is 
beforehand given to the outside surface of a capsule, this capsule piles up a thrombus at high 
concentration. If a supersonic wave is irradiated to a thrombus part in the condition, it will 
become possible to destroy this capsule and to prescribe a thrombolytic agent for the patient 
effectively near the thrombus. It is reported that the matter which has compatibility in a 
thrombus is Lanza **** (Circulation, 1995, 92.Suppl 1:1-260). 

[0089] By doing in this way, thrombolytic treatment becomes possible efficiently, without causing 
side effects, such as bleeding. 

[0090] [Blood vessel therapy] When arteriosclerosis etc. becomes a cause and the 
vasoconstriction happens, the operation therapy which a blood vessel lumen is extended 
[ therapy ] with a balloon catheter in recent years, and makes the flow of blood resume is 
performed briskly. 

[0091] Moreover, after the above-mentioned operation, again, a therapy which is fixed where a 
blood vessel lumen is extended by the metal stent is also briskly performed so that the 
vasoconstriction may not occur. 

[0092] However, a certain amount of breakage is done to the wall of a blood vessel in any case. 
That a carrier beam blood vessel organization should recover a blood vessel for breakage in the 
original condition, although restoration accompanied by growth of a blood vessel organization is 
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performed, the case where too much restoration takes place in this restoration process, and the 
restenosis of a blood vessel is started goes up to 50% or more, and it considers as the fault of 
this therapy. 

[0093] Then, the thing in which the drug bearing body which ****(ed) Foto Phi Lynne inside was 
made to mix as construction material of balun is adopted, the balloon catheter which located the 
ultrasonic generating component in the core is inserted into a blood vessel, balun is expanded in 
the object part, and it is made to stick to a blood vessel wall, as shown in drawing 7 . 
[0094] ** by which the drug bearing body located in the part which touches the blood vessel wall 
of said balun if a supersonic wave is perpendicularly generated with the axis of said catheter in 
this condition is destroyed, and internal Foto Phi Lynne is directly poured in into a blood vessel 
wall. 

[0095] Since FOTOFI Lynne has the property which checks the restoration process of a blood 
vessel organization to some extent when it activates ultrasonically, by balun, she becomes 
possible [ controlling too much restoration of a carrier beam blood vessel wall ] about breakage, 
and can prevent the restenosis. 

[0096] In the gestalt of this operation, Foto Phi Lynne is ****(ed) in the drug bearing body as a 
drug for an affected part therapy, and although the ultrasonic susceptibility matter for this 
bearing body destruction contained in a drug bearing body is made into arbitration, Foto Phi 
Lynne may be used as this ultrasonic susceptibility matter. 

[0097] In addition, as a drug for an affected part therapy which can be used under a blood vessel 
therapy, the gene with which a blood vessel wall is medicated, heparin, the radioactive 
substance, etc. are mentioned. 

[0098] [Activity as a hemostat] To hepatic carcinoma, ethanol is poured in into the nutrition 
blood vessel of current and a cancer organization, breakage is done to the wall of this blood 
vessel, a thrombus is made artificially, and this blood vessel is closed, or the liquid of a specific 
class is poured in, and the cure which prevents growth of a cancer cell by blocking a blood 
vessel etc. is performed. 

[0099] Instead, by activating with a supersonic wave, the drug bearing body containing a rose 
bengal which demonstrates the operation as a blood vessel wall breakage agent, and this pour in 
simultaneously independently the drug bearing body containing a thrombin which has the 
operation as coagulant into a blood vessel, and adopt the approach of irradiating a supersonic 
wave in the affected part. 

[0100] With the gestalt of this operation, the rose bengal is ****(ed) in the drug bearing body as 
a drug for an affected part therapy. And a rose bengal may be used although the ultrasonic 
susceptibility matter for this bearing body destruction contained in both the drug bearing body is 
arbitrary. 

[0101] In this approach, although said drug bearing body is destroyed by the supersonic wave 
and the rose bengal of that interior is emitted in the affected part, in that case, the rose bengal 
itself is activated by the supersonic wave, breakage is done to a blood vessel wall, and a 
thrombus is formed. 

[0102] And the thrombin which could come, simultaneously was emitted from the separate drug 
bearing body makes blood solidify. Therefore, the blood flow in the affected part is stopped. 
[0103] Thus, the synergistic effect as a hemostat can be acquired by combining two sorts of 
drug bearing bodies. 

[0104] Besides the therapy of hepatic carcinoma, the above-mentioned approach is suitable for 
the hemostasis of the organ bleeding by the traffic accident with which he was hardly able to 
deal until now. 

[0105] [Percutaneous absorption of a drug] About the dermal administration of the drug which 
used the supersonic wave together, it is just already going to be known. For example, it has many 
detailed bores and the processor which consists of a disc-like board with which the liquid was 
contained inside is developed so that it may be indicated by the description of Japanese Patent 
Application No. No. 166334 [ nine to ]. In this equipment, it is possible efficiently by making a 
detailed hole on the surface of the skin using a cavitation generating phenomenon to perform 
administration of a drug or extraction of body fluid, without being accompanied by the pain. 
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[0106] With the gestalt of this operation, the drug bearing body which contained the ultrasonic 
susceptibility matter in said bore in the above-mentioned processor is arranged. 
[0107] Hereafter, it explains with reference to drawing 8 . 

[0108] In this example, the dermal administration equipment 13 of a drug is constituted from a 
film which consists of a comparatively thin synthetic-resin ingredient of the range of 1 
micrometer - 1cm etc., and the circular space 14 is formed in the interior. 

[0109] Two or more bores 16 which are outside open for free passage from the circular space 14 
are formed in the bottom side film 15 of dermal administration equipment 13. The diameter of a 
bore 16 can be made into the range of 0.lmum-3mm. In addition, although the bore 16 is 
distributed over homogeneity in the example of drawing 8 , in it, it may be prepared in roughness 
and fineness if needed. Moreover, unfairness, such as not only a circle but stellate, a polygon, 
etc., is sufficient as the cross-section configuration of a bore 16. The consistency of a bore 16 
can be made into I per I square centimeters to 1 million range. 

[0110] On the other hand, the supersonic vibration component 18 is attached in the upside film 
17 of dermal administration equipment 13. Although this supersonic vibration component 18 may 
be formed in one with dermal administration equipment 13, you may make it force this on the 
upside film 17 of dermal administration equipment 13 as a member which became independent 
independently. 

[01 1 1] It faces using the dermal administration equipment 13 of a drug, the drug bearing body 19 
is arranged in a bore 16, and the circular space 14 and the **** space 20 of the drug bearing 
body 19 interior are filled with the liquid drug 21. 

[0112] And the bottom side film 15 of dermal administration equipment 13 is stuck by pressure 
on the surface of the skin, a driving signal is supplied to the supersonic vibration component 18, 
and a supersonic wave is generated. Then, while the drug bearing body 19 is destroyed and a 
bore 16 is opened for traffic, cavitation occurs in the liquid drug 21 in the circular space 14, the 
liquid flow of the high speed produced at the time of breaking of this cavitation passes a bore 16, 
the skin is reached, and a detailed hole is formed in that front face. The liquid drug 21 is 
absorbed by the inside of the body through this hole. 

[0113] By doing in this way, even when a bore 16 is comparatively large, a liquid drug does not 
flow out of a bore 16 at the time of storage of dermal administration equipment 13. On the other 
hand, since the drug bearing body 19 is destroyed by the supersonic wave, a bore 16 can be 
made certainly opened for traffic in the case of an activity. 

[0114] Moreover, since the ultrasonic susceptibility matter in the drug bearing body 19 reduces 
the threshold of cavitation generating, cavitation can be generated in the liquid drug 21 with low 
ultrasonic energy. It becomes possible to lessen by this ultrasonic energy irradiated by the skin, 
and a possibility of having an adverse effect on the skin decreases. 

[0115] As drugs prescribed for the patient into the skin using this equipment, there is an 
antiallergic agent, an insulin, various hormone, an anticancer agent, an anti-inflammatory agent, 
an anesthetic, an anticoagulant (heparin, urokinase), an antibiotic, various vitamins, a steroid, a 
pressure-up agent, a hypotensor, a psychotropic, hair growing, or a depilatory. 
[0116] [Infectious disease therapy] Although the sterilization disinfection effectiveness by UV 
light is known well, UV light is [ only being used for disinfection of front faces, such as a medical 
device, and ] in atmospheric air chiefly, in order that the permeability in the inside of a liquid may 
be very bad and may decline promptly. 

[0117] By the way, it is known that sirloin BENGARU which is the ultrasonic susceptibility 
matter also has the operation which reduces the threshold of cavitation generating by the 
supersonic wave. 

[01 18] Then, this property can be used and a supersonic wave can be used for the therapy of 
the infectious disease outside the inside of the body at the therapy of the infectious disease in 
the inside of the body. 

[0119] Namely, in the infectious disease therapy in the inside of the body, if the bearing body 
containing a rose bengal is made to invade to the depths of the affected part by injection etc. 
and a supersonic wave is irradiated towards the affected part in the condition, as cavitation 
occurred and mentioned already with comparatively low ultrasonic energy on these outskirts of a 
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bearing body, UV light will occur at the time of the breaking. 

[0120] Therefore, UV light is irradiated from point-blank range at the affected part in the living 
body, and since it becomes possible to sterilize, it becomes possible to apply to the therapy of 
an infectious disease. 

[0121] Moreover, since various antibiotics do not need to be used for this approach, it has the 
advantage of not making resistant bacteria. 

[0122] Next, in the case of a skin infectious disease, it is the drug bearing body which ****(ed) 
the cutaneous-absorption accelerator, and it applies to a skin front face what covered the rose 
bengal on the front face. Since a rose bengal tends [ comparatively ] to permeate the skin, said 
drug bearing body permeates a skin surface part a little. If a supersonic wave is turned to the 
skin and irradiated in this condition, in order that said cutaneous-absorption accelerator may be 
emitted in the skin and the barrier function of the skin may fall or disappear, a drug usually like 
the insulin which cannot be easily absorbed by the skin is absorbed in the skin. 
[0123] In addition, the application to the therapy of the Kaposi sarcoma by athlete's foot, a viral 
bulla, psoriasis, scabies, skin carcinoma, and AIDS etc. is possible for the above-mentioned 
approach besides the therapy of a skin infectious disease. 

[0124] [Diabetes-mellitus therapy] The drug bearing body which connotes an insulin is poured in 
into a blood vessel, and diabetes mellitus can be treated by destroying said drug bearing body 
and emitting an internal insulin to the inside of the body by [ which is the need ] turning a 
supersonic wave to the inside of the body, and by the way, irradiating it. In this case, it becomes 
possible to prescribe an insulin for the patient periodically by easy actuation by adjusting time 
amount, reinforcement, etc. which irradiate a supersonic wave. 

[0125] Moreover, it is also possible to use the erythrocyte in blood as the above-mentioned drug 
bearing body. For example, an erythrocyte is separated out of blood and adhesion processing of 
Foto Phi Lynne who is the ultrasonic susceptibility matter after pouring in an insulin into each 
erythrocyte is carried out on the front face of the film of an erythrocyte. 

[0126] Although it will not be destroyed during that period unless a supersonic wave is irradiated, 
since an erythrocyte has a life for about 100 days if blood transfusion etc. supplies by using an 
erythrocyte [ finishing / this processing ] as a patient's inside of the body, ultrasonic irradiation 
can be carried out from the outside of the body if needed, and an insulin can be emitted. 
[0127] In this case, since a drug bearing body is constituted from an erythrocyte which is the 
construction material which is easy to suit the body, it becomes possible to control the rejection 
from the body. 
[0128] 

[Example] The example of an experiment which checks the effectiveness of this invention and 
which went to accumulate is explained. However, there is never nothing what limits this invention 
to this. 

[0129] [Example of an experiment] The minute hollow sphere wrapped in albumin was made to 
contain at a rate of about 100 million pieces in 1ml of 5% human serum albumin in a beaker, and 
it divided into what performed processing by the rose bengal which is the ultrasonic 
susceptibility matter, and the thing which has not performed this processing. 
[0130] The supersonic wave was irradiated for 30 seconds by 1MHz and 0.5 W/cm2 at the 
beaker containing each minute hollow sphere, and the number of a minute hollow sphere after an 
exposure was counted. 

[0131] Although most minute hollow spheres coated with the rose bengal had broken, as for the 
unsettled thing, the configuration of 70% of number was still maintained. 

[0132] Thus, the destructive effectiveness which was not acquired only with the mechanical 

energy of a supersonic wave was able to be acquired by existence of a rose bengal. 

[0133] In addition, the same result was able to be obtained, even if it replaced with the rose 

bengal and used coloring matter, such as eosin. 

[0134] 

[Effect of the Invention] The ultrasonic susceptibility matter contained in a drug bearing body 
can be activated, and it is not necessary to destroy this drug bearing body, to make an internal 
drug emit efficiently, and to set up ultrasonic irradiation conditions finely in claims 1, 6, and 8 or 
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invention of 9 t in that case by irradiating a supersonic wave in the object part in the living body 
at said drug bearing body which ****(ed) the drug. 

[0135] In invention of claim 2, since the centrum was formed by **** which has predetermined 
thickness in a drug bearing body t it becomes possible to destroy drug support effectively in the 
part of this centrum. 

[0136] In invention of claim 3, since said **** was made to contain, adhere or cover the 
ultrasonic susceptibility matter with a layer condition, it can have the effect of deterioration of 
the ultrasonic susceptibility matter on the whole ****. 

[0137] In invention of claim 4, it becomes possible by making the ultrasonic susceptibility matter 
exist locally to destroy **** certainly. 

[0138] In invention of claim 5, bleedoff of a drug can be made into a positive thing by having 
made thickness of said **** into within the limits of 0.001-50 micrometers. 

[0139] In invention of claim 7, since said centrum was made to **** said drug in the condition of 
having made it ****ing with gas, it becomes possible to generate cavitation effectively. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] About the technique of performing various kinds of therapies using 
supersonic vibration, especially, this invention controls administration of a drug and relates to 
the therapy promoting agent for emitting a drug effectively in a specific part in the living body 
using supersonic vibration. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/05/26 



JP,11-092360,A [PRIOR ART] 1/1 ^— v 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

PRIOR ART 

[Description of the Prior Art] Current cancer treatment is divided roughly into the two 
approaches of extinction of the cancer cell by extraction of the cancer organization by 
operation, or the anticancer drug object. Extraction of the cancer organization by operation can 
be performed, only when it is limited to the part where cancer is narrow or transition is not 
accepted, but on the other hand, the chemotherapy of cancer has a dramatically strong side 
effect, and the nausea by the medication of a large quantity, much renal dysfunction, and many 
impaired liver functions are accepted. And cancer reacts only to a high-concentration drug and 
the chemotherapy of cancer is not obtaining not much high **** results. 

[0003] Many attempts are made to current and these problems. Although the approach called 
the missile therapy of an anticancer agent is an approach of applying the antibody combined 
selectively to a cancer cell as an anticancer agent, and making an anticancer agent acting on a 
cancer cell intensively, effectiveness sufficient for the moment is not acquired. 
[0004] On the other hand, the inside of the body is injected with containment and it at drug 
bearing bodies, such as a capsule which consists an anticancer agent of specific matter, the 
method of prescribing the high-concentration anticancer agent by ** Li and the limited part for 
the patient for the husks is devised within the blood vessel near the cancer, and the 
effectiveness is proved in the experiment etc. 

[0005] However, the method of tearing capsule husks efficiently in the above-mentioned 
approach is not yet established. Although various research of embedding a thermo sensor, a 
hydrogen ion exponent sensor, etc. which applied the polymer etc. to capsule husks, and inducing 
bleedoff of a drug on a certain temperature or hydrogen ion exponent conditions until now is 
done, it is dramatically difficult to set temperature and the conditions of a hydrogen ion exponent 
as arbitration near the tumor site. 

[0006] Moreover, the approach to which destroy capsule husks with the impulse wave and 
ultrasonic energy from the outside, and an internal drug is made to emit was also considered. 
[0007] For example, the approach of destroying the liposome which contains gas and a drug in a 
U.S. Pat. No. 5580575 description with a supersonic wave by the predetermined part of the 
patient inside of the body is indicated. 

[0008] However, since powerful ultrasonic irradiation will be needed and the resonant frequency 
will be determined by the amount of the gas in a capsule in order to destroy capsules, such as 
liposome, mechanically only by oscillation of a supersonic wave in this way, it is difficult to 
destroy a capsule except the ultrasonic frequency. 

[0009] Thus, in the activity of acoustical energy, although remarkable accuracy was required of 
the exposure setting out, in the tumor site, it was not easy to realize an exact ultrasonic 
frequency and reinforcement 

[Translation done.] 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] The ultrasonic susceptibility matter contained in a drug bearing body 
can be activated, and it is not necessary to destroy this drug bearing body, to make an internal 
drug emit efficiently, and to set up ultrasonic irradiation conditions finely in claims 1, 6, and 8 or 
invention of 9, in that case by irradiating a supersonic wave in the object part in the living body 
at said drug bearing body which ****(ed) the drug. 

[0135] In invention of claim 2, since the centrum was formed by **** which has predetermined 
thickness in a drug bearing body, it becomes possible to destroy drug support effectively in the 
part of this centrum. 

[0136] In invention of claim 3, since said **** was made to contain, adhere or cover the 
ultrasonic susceptibility matter with a layer condition, it can have the effect of deterioration of 
the ultrasonic susceptibility matter on the whole ****. 

[0137] In invention of claim 4, it becomes possible by making the ultrasonic susceptibility matter 
exist locally to destroy **** certainly. 

[0138] In invention of claim 5, bleedoff of a drug can be made into a positive thing by having 
made thickness of said **** into within the limits of 0.001-50 micrometers. 

[0139] In invention of claim 7, since said centrum was made to **** said drug in the condition of 
having made it ****ing with gas, it becomes possible to generate cavitation effectively. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention makes it the technical problem to offer 
the drug support which makes it possible to realize high-concentration administration in said 
specific part of drugs, such as said anticancer agent, and its operation by destroying certainly 
drug bearing bodies, such as a capsule which ****(ed) drugs, such as an anticancer agent, by 
simple actuation using a supersonic wave in a specific part like the blood vessel of a cancer in- 
house, or a skin front face. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in 
invention concerning claim 1 of this application, it carried out to making a drug bearing body 
contain the ultrasonic susceptibility matter. 

[0012] In invention concerning claim 2, what has the centrum formed as said drug bearing body 
of **** which made the ultrasonic susceptibility matter contain, adhere or cover was adopted. 
[0013] Said **** was made to contain, adhere or cover said ultrasonic susceptibility matter with 
a layer condition by invention concerning claim 3. 

[0014] Said ultrasonic susceptibility matter was made to contain or adhere to said **** in the 
condition of having distributed massive, by invention concerning claim 4. 

[0015] Invention concerning claim 5 prescribed the thickness of said **** to the range of 0.001- 
50 micrometers. 

[0016] The drug was made to **** to the centrum formed of said **** in invention concerning 
claim 6. 

[0017] Said centrum was made to **** said drug in the condition of having made it ****ing with 
gas, by invention concerning claim 7. 

[0018] In invention concerning claim 8, the porphyrin derivative or the xanthene derivative was 
adopted as ultrasonic susceptibility matter. 

[0019] In invention concerning claim 9, we decided to destroy said drug support by irradiating the 
supersonic wave of an output sentimental [ square ] 0.1-1000W /at a drug bearing body. 
[0020] 

[Embodiment of the Invention] This invention has the 1st description to make said ultrasonic 
susceptibility matter produce a chemical change or a physical change, destroy said drug bearing 
body, and make a drug emit, when said drug bearing body which ****(ed) the drug by including 
the ultrasonic susceptibility matter in the drug bearing body which the drug for a therapy is **** 
(ed) and can be conveyed to the object part is able to irradiate a supersonic wave in the object 
part 

[0021] Since destruction of this capsule is not influenced so much by the exposure conditions of 
a supersonic wave as compared with the approach to which destroy capsule husks only in the 
oscillating operation by the supersonic wave, and an internal drug is made to emit, this invention 
can adopt the ultrasonic energy of the comparatively large range that it is [ square ] sentimental 
0.1-1000W /. 

[0022] Therefore, like before, without performing conditioning of very difficult ultrasonic 
irradiation, in the object part in the living body, this drug bearing body can be destroyed 
effectively and a drug can be emitted also by supersonic waves other than the resonant 
frequency of a drug bearing body. 

[0023] Moreover, this invention has the 2nd description to form a centrum and make this **** 
contain, adhere or cover the ultrasonic susceptibility matter with **** which has predetermined 
thickness in a drug bearing body. That is, while drug support can bear mechanical energies, such 
as a pressure, enough, it is designed by the structure which breaks easily according to the 
chemical change or physical change of said ultrasonic susceptibility matter. 

[0024] The configuration of drug support is made into the shape of a capsule etc., it is massive, 
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and, specifically, the ultrasonic susceptibility matter is contained, adhered or covered by a layer 
condition or **** which constitutes a capsule. It becomes possible, when said ultrasonic 
susceptibility matter is in the layer condition to have the effect of deterioration of this ultrasonic 
susceptibility matter on said whole ****, and on the other hand, when said ultrasonic 
susceptibility matter is massive, it becomes possible by making this ultrasonic susceptibility 
matter exist in said **** locally to destroy this **** certainly. In addition, what was mixed to 
homogeneity may be used for the substrate ingredient which mentions the ultrasonic 
susceptibility matter later as an own component of drug support In this case, while destruction 
of **** is performed uniformly, manufacture of drug support becomes easy. 
[0025] Furthermore, although this invention is made to **** a drug to the centrum formed of 
said ****, it has the 3rd description for the gas of the specified quantity to be made to exist in 
said centrum with said drug. Although the class and amount of said gas are arbitrary so that it 
may mention later, it is desirable to be set up in 0.01 - 50% of range of the volume of said 
centrum. First, the component and structure of a drug bearing body concerning this invention are 
explained. 

[0026] Although a "drug bearing body" is the carrier which the drug for a therapy is ****(ed) 
and can be conveyed to the inside of the body or the object part of a body surface here and 
especially the configuration is not limited, the capsule configuration which has the centrum 
carried out by **** the external world and ** exception is desirable, in view of the ease of 
manufacture, a manufacturing cost, etc. 

[0027] The magnitude of a drug bearing body is usually suitably set up in 0.01-100 micrometers. 
In less than 0.01 micrometers, it is excreted by the outside of the body and effectiveness 
becomes imperfection, and when larger than 100 micrometers, the danger of causing a blood- 
flow failure is in a blood vessel. 

[0028] As a substrate ingredient which constitutes said drug bearing body, matter, such as 
various kinds of living body adaptation polymers, albumin, liposome, and sugar, can be used. 
[0029] Moreover, improvement of the alternative translatability of an about [ target group 
Oribe ], water-soluble increment, acceleration of absorption, or relief of a side effect can also be 
aimed at by using the drug bearing body to which prodrug-ized qualification was performed. In 
this case, after attaining the object of said qualification in the inside of the body, it is restored to 
the original drug bearing body enzyme-wise or nonenzymatic, and it becomes possible to recover 
the susceptibility over a supersonic wave etc. The drug bearing body to which prodrug-ized 
qualification was performed is contained under the category of this invention. In addition, what 
performed prodrug-ized processing may be suitably used for the drug ****(ed) by the drug 
bearing body. 

[0030] The "ultrasonic susceptibility matter" is matter which produces a certain change of 
changing structure of self [ **** / producing a chemical change ] to the matter of self [ **** / 
activating through various devices ], or others with the supersonic wave equipped with a 
predetermined frequency and reinforcement so that it may mention later. As said ultrasonic 
susceptibility matter, although a FURORE scene (fluorescein), merocyanine, etc. are mentioned, 
a porphyrin derivative or a xanthene derivative is desirable in respect of the compatibility to a 
toxic field and a toxic living body. It is the hematoporphyrin and [Formula 1] which specifically 
have the structure expression shown below as said porphyrin derivative or a xanthene derivative. 
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A rose bengal, [Formula 2] 
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[0031] And although the lump of a drug 2 and the ultrasonic susceptibility matter 3 be distribute 
at suitable spacing in the drug bearing body 1 of an infinite form as structure of a drug bearing 
body so that it may be indicate by drawing 1 , it be desirable to form a centrum and to make this 
**** contain , adhere or cover the above-mentioned ultrasonic susceptibility matter with **** 
which have predetermined thickness in the drug bearing body itself at the point which enable 
effective destruction of this drug support . 

[0032] As long as said centrum is formed in the interior of a drug bearing body, especially the 
number may not be limited, may be one, or may be plural. Moreover, although especially the 
formation part is not limited, either, in order to emit a drug good, it is desirable to be formed in 
the surface section of a drug bearing body. In addition, making the configuration of a drug bearing 
body itself into the shape of a capsule constituted by the layer of **** which has said 
predetermined thickness is also included in the range of this invention. 
[0033] Here, the thickness of said **** is usually determined within the limits of 0.001-50 
micrometers. When the thickness of **** is set to less than 0.001 micrometers, **** becomes 
destroyed [ tend ] by the impact, and before arriving at the object part in the living body, a 
possibility that said **** may be destroyed and an internal drug may flow out is. On the other 
hand, if set to 50 micrometers or more, even if it will become difficult to destroy said **** also 
according to an operation of the ultrasonic susceptibility matter and a part of **** will be 
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destroyed, the amount of husks wall which cannot be destroyed will remain, and there will be a 
possibility of barring bleedoff of a drug. 

[0034] When it makes it face to contain the ultrasonic susceptibility matter to a drug bearing 
body and this drug bearing body is equipped with husks box-frame construction, it is desirable to 
make said ultrasonic susceptibility matter contain, adhere or cover in this ****. 
[0035] The layer of the ultrasonic susceptibility matter 3 may specifically be covered to the 
outside surface of **** 1a, as shown in drawing 2 R> 2 (a), or the inner skin of **** 1a may be 
coated like drawing 2 (b), and you may make it exist in the interior of **** 1a in the state of a 
layer like drawing 2 (c). In addition, the layer of the ultrasonic susceptibility matter 3 does not 
need to be a continuous layer system as shown in drawing 2 , and it is not necessary to make it 
exist in **** 1a and concentric circular. 

[0036] Moreover, the ultrasonic susceptibility matter 3 may be made to contain or adhere to 
**** 1a in the condition of having made it distributing massive. That is, as shown in drawing 3 (a) 
and drawin g 3 (b), the lump of the ultrasonic susceptibility matter 3 may be made to adhere to 
the outside surface and internal surface of said **** 1a, and you may distribute suitably for the 
interior of said **** 1a like drawing 3 (c). In this case, each lump may project in part from 
****1a, and does not need to project. 

[0037] And as shown in drawing 3 (d), it is good also as structure which the lump of the 
ultrasonic susceptibility matter 3 penetrates **** 1a, and the part exposes to the external world 
and a building envelope, respectively. If it is when shown in drawing 3 , you may be distributing to 
homogeneity at said **** 1a, and the lump of said ultrasonic susceptibility matter 3 may be 
distributed for roughness and fineness. Moreover, especially each lump's configuration may not 
be limited and may be various configurations other than a globular form. 

[0038] In addition, in drawing 2 and drawing 3 , 4 is the centrum formed of **** 1a, and the drug 
of a predetermined class is ****(ed) by this centrum. 

[0039] Next, it explains, referring to drawing 4 about the operation of the drug bearing body 
mentioned above. 

[0040] The above-mentioned drug bearing body which ****(ed) the drug of a predetermined 
class is injected into the inside of the body by the ion TOFORESHISU technique using the drug 
bearing body which used medication implements, such as a syringe, or was ionized by internal 
use, dermal administration, or the special approach etc. 

[0041] And when the activity of a catheter or an endoscope is possible, the ultrasonic generating 
component for a therapy is introduced into the inside of the body of installation and a patient at 
the head of a catheter or an endoscope, and is made to reach the affected part 
[0042] Drawing 4 (a) and drawing 4 (b) are the sectional views showing the installation mode of 
the ultrasonic generating component used in operation of this invention, respectively, and 
drawing 4 (a) shows structure when drawing 4 (b) attaches the structure at the time of attaching 
an ultrasonic generating component in the point of an endoscope in the point of a catheter again. 

[0043] In the mode shown in drawing 4 (a), the very small central canal 6 including wiring for 
operating the optical fiber and the supersonic vibration component mentioned later which is not 
illustrated is installed in the interior of the capillary 5 which constitutes an endoscope, and the 
1st cylindrical shape-like supersonic vibration component 9 and the 2nd supersonic vibration 
component 10 which have a centrum in the direction of an axis at the head of a capillary 5 are 
arranged in concentric circular. As a supersonic vibration component, what attached the 
electrode in both sides of a piezoelectric device, for example is mentioned, and a supersonic 
wave is emitted by impressing the electrical signal of an ultrasonic frequency to this inter- 
electrode one in this case. 8 is the core section for transmitting to the optical fiber which does 
not illustrate an external image, and is embedded at said centrum. Moreover, the gap of a 
capillary 5 and the very small central canal 6 is made into the drug supply way 7, and is 
connected with the breakthrough 11 which carries out opening at suitable spacing for the 
peripheral surface by the side of the head of a capillary 5. 

[0044] And each frequency characteristics differ, by controlling both actuation, two kinds of 
frequencies are mixed and said 1st supersonic vibration component 9 and the 2nd supersonic 
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vibration component 10 are oscillated in the direction (the direction of an arrow head) where the 
shaft orientations of an endoscope are vertical. Thus, it emanates combining two or more kinds 
of supersonic waves because the destructive effectiveness of direction of a complicated 
supersonic-wave wave of a drug bearing body improves. In addition, the 1st [ which has the 
above-mentioned structure ], and 2nd supersonic vibration components may be attached at the 
head of a catheter. On the other hand, the laminating is carried out in the direction of an axis of 
a catheter, both the 1st ultrasonic oscillation component 9 and 2nd ultrasonic oscillation 
component 10 from which frequency characteristics differ in the mode shown in drawing 4 R> 4 
(b) being used as the shape of a cylindrical shape of a solid. 

[0045] Therefore, the supersonic wave which has two kinds of frequencies in the direction of an 
axis of a catheter (the direction of an arrow head) is oscillated by controlling both actuation. 
[0046] In addition, the 1st [ which has the above-mentioned structure ], and 2nd supersonic 
vibration components may be attached at the head of an endoscope. 

[0047] Now, a drug bearing body is turned and emitted to the affected part from the drug supply 
way 7 through opening 1 1 after checking that the head of an endoscope or a catheter has 
arrived at the affected part organization, it — simultaneously — or after predetermined time 

progress — super if the 1st and 2nd supersonic vibration components are operated, the 

supersonic wave with which frequencies differ will be emitted to the affected part, and will 
destroy the drug bearing body which exists during an affected part organization. Therefore, the 
drug in a drug bearing body is limited and prescribed for the patient only around an affected part 
organization part. 

[0048] It is desirable to choose a device in consideration of the relative position of the affected 
part to said endoscope or catheter, so that the exposure of a suitable supersonic wave may be 
obtained. Moreover, the diameter of said endoscope or a catheter can use the thing of the range 
of about 5cm from 1mm, choosing it suitably. 

[0049] In addition, three or more sorts of above-mentioned ultrasonic oscillation components 
may be attached. In that case, since a still more complicated ultrasonic wave is generable, the 
destructive effectiveness of a drug bearing body improves further. When it is the configuration 
which a drug bearing body is easy to be destroyed, the supersonic vibration component of 1 may 
be used. 

[0050] two or more sonicators for a therapy which carried out the laminating of the 1st 
supersonic vibration component 9 which have the property same with having describe above to 
the crevice of the base 12 which consist of flexible synthetic resin etc. as show in drawing 5 , 
and the 2nd supersonic vibration component 10 , and have arrange them on the other hand when 
neither a catheter nor an endoscope can be use be preferably lay on the skin corresponding to 
the affected part , and a supersonic wave be turn to the affected part ( the direction of an arrow 
head ) , and be irradiate . It is desirable to prepare two or more laminated material of a 
supersonic vibration component in a base 12 so that it may illustrate. Since a base 12 can curve 
according to the configuration of a patient's body, it can centralize a supersonic wave on the 
affected part. The diameter of said 1st and 2nd supersonic vibration components is usually 
suitably set up in 5cm - 10cm. In addition, said 1st supersonic vibration component 9 and the 
2nd supersonic vibration component 10 have it, in order that the direction which consists of 
oscillation ingredients with flexibility like a fluorine compound may maintain the flexibility of the 
whole equipment and may secure the adhesion to the skin etc. [ desirable ] 
[0051] And the ultrasonic energy concentrated on the affected part destroys the drug bearing 
body which exists there, and emits an internal drug to the affected part. 
[0052] Thus, in this invention, destruction becomes possible [ destroying the difficult drug 
bearing body easily, setting at least inside the desired body, and controlling bleedoff of a drug ] 
only ultrasonically by including the ultrasonic susceptibility matter in a drug bearing body. 
[0053] In addition, since a drug bearing body can be made to accumulate on an affected part 
organization when matter, such as an antibody selectively combined with affected part 
organizations, such as a cancer cell, a thrombus, an organ, and a blood vessel that carried out 
arteriosclerosis, is included in the substrate ingredient of a drug bearing body, it becomes 
possible to destroy the drug bearing body accumulated on this affected part organization using a 
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supersonic wave, and to medicate high concentration with a drug locally. 

[0054] Next, the conditions of the supersonic wave used in this invention are explained. 

[0055] The output of the supersonic wave irradiated for destruction of the drug bearing body 

concerning this invention is suitably set up in the range sentimental [ square ] 0.1-1000W /. If 

the outputs of a supersonic wave are two or less 0.1 W/cm t only the energy which activates the 

ultrasonic susceptibility matter runs short, and since there is too much heat release when it 

becomes two or more 1000 W/cm, a damage will be given to a living body. 

[0056] Moreover, although the frequency of a supersonic wave is suitably set up in 10kHz - 

100MHz, the range of 20kHz - 10MHz is desirable especially. According to the supersonic wave 

of this frequency band, it becomes possible to generate the cavitation later mentioned with 

comparatively low energy, and to destroy a drug bearing body efficiently. 

[0057] And as mentioned above, it is also possible to activate the ultrasonic susceptibility matter 
more efficiently by combining two or more frequencies, and to destroy a drug bearing body. For 
example, while irradiating the supersonic wave of a fixed frequency, intermittently, this is 
changing to a different frequency, generating of the cavitation mentioned later can be reinforced 
intentionally, or it controls, and a drug bearing body can be destroyed or disassembled. 
[0058] When the example was given, while carrying out continuous irradiation of the supersonic 
wave to the affected part by 1 00kHz, much more destructive effectiveness was acquired by 
changing to the frequency of 270kHz in the shape of a short-time (0.001 sec-10sec) pulse. The 
same effectiveness is expected, even if it is fixed within the limits and carries out continuation 
adjustable [ of the frequency of a supersonic wave ]. This phenomenon is considered that 
destructive power increased by stopping resonance motion of a drug bearing body temporarily. 
[0059] Here, the device of destruction of a drug bearing body is explained. 

[0060] If the ultrasonic energy beyond the value which is among a liquid is generally given, the 
minute air ball called cavitation will occur. It is related with the generating mechanism of 
cavitation. For example Robert E.Apfel:"Sonic effervescence:tutorial on acoustic cavitation", 
Journal of Acoustic Society of America 1 01 (3):1 227-1 237 and March 1997, Atchley A, and Crum 
L:"Ultrasound-Its chemical, Physical and biological effects:Acoustic cavitation and bubble 
dynamics", and Ed Although indicated by Suslick K, pp 1-64, 1988 VCH Publishers, and New 
York, it explains briefly [ below ]. Cavitation is that the gas which has melted into the water 
solution serves as air bubbles, or the very very small bubble which had already existed repeats 
an oscillation or amplification, and a cutback, and turns into air bubbles under a certain 
acoustical oscillation. 

[0061] And if this cavitation becomes the magnitude of extent which cannot maintain that 
magnitude, it will collapse, but since this breaking takes place rapidly, it is known that various 
energy will occur locally then. 

[0062] That is, in the case of breaking of the above-mentioned cavitation, the hot spot of 6000 - 
7000 degrees is formed in the core, and various energy other than mechanical energies, such as 
an oscillation, such as electromagnetic waves, such as a visible ray and ultraviolet rays, heat, 
plasma, electromagnetic field, a shock wave, a free radical, and heat, is considered to generate 
locally. 

[0063] It is thought that it activates with the above-mentioned various energy produced in the 
case of cavitation breaking, or the ultrasonic susceptibility matter in this invention produces a 
chemical change, or changes structure. 

[0064] For example, the rose bengal which is one of the ultrasonic susceptibility matter in this 
invention is excited and activated by light or ultraviolet rays with a wavelength of 530nm. 
Therefore, it is thought that activation of a rose bengal is caused by the ultraviolet rays 
generated in the case of cavitation breaking. 

[0065] By the way, in the liquid with which the ultrasonic susceptibility matter exists, it is known 
that the threshold of the ultrasonic energy for cavitation generating will become low. Therefore, 
the ultrasonic susceptibility matter contained in the drug bearing body does so the effectiveness 
of activation etc. acting as itself and destroying a drug bearing body with the energy which 
carried out induction of the cavitation generating near the drug bearing body selectively, and was 
produced by breaking of cavitation. 
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[0066] Also when the minute bubble exists in a liquid on the other hand, it is known that the 
threshold of the ultrasonic energy for cavitation generating will become low. 

[0067] Therefore, by making the gas of the specified quantity exist in drug support, cavitation is 
effectively generated at the time of ultrasonic irradiation, and the energy produced in the case of 
this cavitation breaking can be used effective in destruction of drug support. Although the class 
and amount of said gas are arbitrary, as for the amount, it is desirable to be set up in 0.01 - 50% 
of range of the volume of the centrum in a drug bearing body. If the cause of the generating of 
cavitation cannot be effectively carried out to the amount of said gas being said less than 0.01% 
of centrum volume and the amount of said gas exceeds said 50% of centrum volume, the 
reinforcement of a drug bearing body will not be maintained and the amount of the medicine 
conveyed will be restricted until it arrives at the object part 

[0068] In addition, it is also possible to use for the therapy of an affected part organization 
directly using various energy, such as electromagnetic waves, such as a visible ray produced in 
the case of breaking of cavitation and ultraviolet rays, heat, plasma, electromagnetic field, a 
shock wave, a free radical, and heat. 

[0069] For example, by generating a supersonic wave near the affected part organization, the 
ultraviolet rays which are usually absorbed by the skin and do not reach the inside of the body 
are generated near the affected part tissue in the living body by breaking of the cavitation 
originating in a supersonic wave, and it becomes possible to treat the affected part by the 
germicidal action. 

[0070] That is, cavitation is generated with a supersonic wave in a body, and the approach of 
treating the affected part with the energy produced at the time of this breaking can be enforced. 

[0071] Since according to this approach energy, such as ultraviolet rays, is generated free in all 

parts in the living body and the affected part is treated by this, it is not necessary to take into 

consideration the effect by the side effect of a proper to medication. 

[0072] This invention can be carried out with a gestalt which is described below. 

[0073] [Cancer treatment] The intravenous injection of what coated the outside surface of this 

capsule with a package and the ultrasonic susceptibility matter for the cisplatin which is an 

anticancer agent by the capsule of a polymer is given. It is toxicity even if the intravenous 

injection of said capsule is given, since cisplatin is covered by the polymer. 

[Translation done.] 
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OPERATION 



There is (no side effect) and the inside of blood is only flowed. 

[0074] However, if a supersonic wave is irradiated while said capsule is flowing the inside of the 
blood vessel under cancer organization, the ultrasonic susceptibility matter on said front face of 
a capsule will be activated, the capsule which has wrapped cisplatin will be disassembled, and 
cisplatin will be emitted by high concentration all over this organization. 

[0075] Therefore, while administration of the high-concentration anticancer agent in the limited 
part in which cancer is located is attained, a normal cellular structure becomes possible 
[ escaping the strong toxicity of cisplatin ]. 

[0076] As for this approach, effectiveness is acquired by especially diseases in which many blood 
vessels exist, such as liver cancer and a brain tumor. As the exposure approach of a supersonic 
wave, a neoplasm part can be irradiated from the front face of the skin, or a direct supersonic 
wave can also be irradiated in a cancer organization during a laparotomy. 
[0077] Moreover, it is also possible to an endoscope to irradiate a supersonic wave for an 
ultrasonic component from the interior of installation and the body, and a direct supersonic wave 
can also be irradiated from the inside cavity of the interior of stomach, or the large intestine in 
that case at colon cancer etc. 

[0078] According to a case, a suitable path is chosen from various roots, such as impregnation, 
dermal administration, etc. to the direct affected part, via the absorption from the intestinal tract 
according [ the route of administration of the above-mentioned capsule ] to internal use besides 
an intravenous injection, and a lymphatic duct 

[0079] By the way, since Foto Phi Lynne herself has the compatibility over a cancer cell when 
Foto Phi Lynne is used as the above-mentioned ultrasonic susceptibility matter, it concentrates 
on a cancer organization and the above-mentioned capsule containing cisplatin is accumulated in 
high concentration. 

[0080] And it becomes possible by irradiating a supersonic wave in this condition to prescribe 
cisplatin for the patient further during a cancer organization at high concentration. 
[0081] In addition, since Foto Phi Lynne also has the property which produces a killer cell 
operation when it activates with a supersonic wave, in this case, it combines with cisplatin and 
an anticancer operation is reinforced in multiplication. 

[0082] Moreover, in the case of the cancer and vesical cancer which were transferred to 
intraperitoneal, direct intraperitoneal is injected with the capsule which connotes an anticancer 
agent, and how to turn a supersonic wave to the whole abdominal cavity, and irradiate it from a 
skin front face, can be considered after thai The case of vesical cancer can make said capsule 
full [ in a bladder ] from an urethra, and vesical cancer can be treated by irradiating a supersonic 
wave from the skin front face of the hypogastrium. While irradiating the supersonic wave for a 
therapy in these cases, it has the advantage that the bleedoff condition of a drug is observable 
with the supersonic wave for a diagnosis. 

[0083] [Thrombolytic treatment] The thrombolytic agent is used as a remedy of myocardial 
infarction or cerebral infarction. However, in order to dissolve a thrombus as early as possible, 
when a medicine is prescribed for the patient so much, there is risk of being hard coming to 
solidify blood conversely and causing many bleeding. 
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[0084] Then, it injects with a package and this in a blood vessel by the capsule of the living body 
adaptation polymer which contains the ultrasonic susceptibility matter for thrombolytic agents, 
such as urokinase, or the product made from albumin. In the usual condition, since it is not 
destroyed, this capsule does not cause a solvent action within a blood vessel. 
[0085] And if said capsule arrives at the part to which thrombuses, such as a peripheral vessel 
of a coronary artery, exist, for example in the case of myocardial infarction, by irradiating a 
supersonic wave from the outside of the body or the inside of the body using equipment which 
was described above, said capsule will be destroyed and a thrombolytic agent will be locally 
emitted by high concentration. 

[0086] specifically, it is shown in drawin g 6 — as — up to near the thrombus — the catheter 
with an ultrasonic radiator or endoscope of drawing 4 — the inside of a blood vessel — inserting 
— the capsule containing a thrombolytic agent — a thrombus — it emits from the upstream 
immediately and a supersonic wave is oscillated simultaneously. Said capsule is destroyed by 
operation of the ultrasonic susceptibility matter activated by the supersonic wave, and an 
internal thrombolytic agent is emitted to a thrombus part. 

[0087] In addition, in case the capsule which was not destroyed ultrasonically flows and arrives 
at the affected part again, it is destroyed and used. And since said capsule is not destroyed until 
it reaches the affected part again, it does not become the factor of bleeding. 
[0088] Moreover, when the matter or antibody which is specifically affinitive at a thrombus is 
beforehand given to the outside surface of a capsule, this capsule piles up a thrombus at high 
concentration. If a supersonic wave is irradiated to a thrombus part in the condition, it will 
become possible to destroy this capsule and to prescribe a thrombolytic agent for the patient 
effectively near the thrombus. It is reported that the matter which has compatibility in a 
thrombus is Lanza **** (Circulation, 1995, 92.Suppl 1:1-260). 

[0089] By doing in this way, thrombolytic treatment becomes possible efficiently, without causing 
side effects, such as bleeding. 

[0090] [Blood vessel therapy] When arteriosclerosis etc. becomes a cause and the 
vasoconstriction happens, the operation therapy which a blood vessel lumen is extended 
[ therapy ] with a balloon catheter in recent years, and makes the flow of blood resume is 
performed briskly. 

[0091] Moreover, after the above-mentioned operation, again, a therapy which is fixed where a 
blood vessel lumen is extended by the metal stent is also briskly performed so that the 
vasoconstriction may not occur. 

[0092] However, a certain amount of breakage is done to the wall of a blood vessel in any case. 
That a carrier beam blood vessel organization should recover a blood vessel for breakage in the 
original condition, although restoration accompanied by growth of a blood vessel organization is 
performed, the case where too much restoration takes place in this restoration process, and the 
restenosis of a blood vessel is started goes up to 50% or more, and it considers as the fault of 
this therapy. 

[0093] Then, the thing in which the drug bearing body which ****(ed) Foto Phi Lynne inside was 
made to mix as construction material of balun is adopted, the balloon catheter which located the 
ultrasonic generating component in the core is inserted into a blood vessel, balun is expanded in 
the object part, and it is made to stick to a blood vessel wall, as shown in drawing 7 . 
[0094] ** by which the drug bearing body located in the part which touches the blood vessel wall 
of said balun if a supersonic wave is perpendicularly generated with the axis of said catheter in 
this condition is destroyed, and internal Foto Phi Lynne is directly poured in into a blood vessel 
wall. 

[0095] Since FOTOFI Lynne has the property which checks the restoration process of a blood 
vessel organization to some extent when it activates ultrasonically, by balun, she becomes 
possible [ controlling too much restoration of a carrier beam blood vessel wall ] about breakage, 
and can prevent the restenosis. 

[0096] In the gestalt of this operation, Foto Phi Lynne is ****(ed) in the drug bearing body as a 
drug for an affected part therapy, and although the ultrasonic susceptibility matter for this 
bearing body destruction contained in a drug bearing body is made into arbitration, Foto Phi 
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Lynne may be used as this ultrasonic susceptibility matter. 

[0097] In addition, as a drug for an affected part therapy which can be used under a blood vessel 
therapy, the gene with which a blood vessel wall is medicated, heparin, the radioactive 
substance, etc. are mentioned. 

[0098] [Activity as a hemostat] To hepatic carcinoma, ethanol is poured in into the nutrition 
blood vessel of current and a cancer organization, breakage is done to the wall of this blood 
vessel, a thrombus is made artificially, and this blood vessel is closed, or the liquid of a specific 
class is poured in, and the cure which prevents growth of a cancer cell by blocking a blood 
vessel etc. is performed. 

[0099] Instead, by activating with a supersonic wave, the drug bearing body containing a rose 
bengal which demonstrates the operation as a blood vessel wall breakage agent, and this pour in 
simultaneously independently the drug bearing body containing a thrombin which has the 
operation as coagulant into a blood vessel, and adopt the approach of irradiating a supersonic 
wave in the affected part. 

[0100] With the gestalt of this operation, the rose bengal is ****(ed) in the drug bearing body as 
a drug for an affected part therapy. And a rose bengal may be used although the ultrasonic 
susceptibility matter for this bearing body destruction contained in both the drug bearing body is 
arbitrary. 

[0101] In this approach, although said drug bearing body is destroyed by the supersonic wave 
and the rose bengal of that interior is emitted in the affected part, in that case, the rose bengal 
itself is activated by the supersonic wave, breakage is done to a blood vessel wall, and a 
thrombus is formed. 

[0102] And the thrombin which could come, simultaneously was emitted from the separate drug 
bearing body makes blood solidify. Therefore, the blood flow in the affected part is stopped. 
[0103] Thus, the synergistic effect as a hemostat can be acquired by combining two sorts of 
drug bearing bodies. 

[0104] Besides the therapy of hepatic carcinoma, the above-mentioned approach is suitable for 
the hemostasis of the organ bleeding by the traffic accident with which he was hardly able to 
deal until now. 

[0105] [Percutaneous absorption of a drug] About the dermal administration of the drug which 
used the supersonic wave together, it is just already going to be known. For example, it has many 
detailed bores and the processor which consists of a disc-like board with which the liquid was 
contained inside is developed so that it may be indicated by the description of Japanese Patent 
Application No. No. 1 66334 [ nine to ]. In this equipment, it is possible efficiently by making a 
detailed hole on the surface of the skin using a cavitation generating phenomenon to perform 
administration of a drug or extraction of body fluid, without being accompanied by the pain. 
[0106] With the gestalt of this operation, the drug bearing body which contained the ultrasonic 
susceptibility matter in said bore in the above-mentioned processor is arranged. 
[0107] Hereafter, it explains with reference to drawing 8 . 

[0108] In this example, the dermal administration equipment 13 of a drug is constituted from a 
film which consists of a comparatively thin synthetic-resin ingredient of the range of 1 
micrometer - 1cm etc., and the circular space 14 is formed in the interior. 

[0109] Two or more bores 16 which are outside open for free passage from the circular space 14 
are formed in the bottom side film 15 of dermal administration equipment 13. The diameter of a 
bore 16 can be made into the range of 0.lmum-3mm. In addition, although the bore 16 is 
distributed over homogeneity in the example of drawing 8 , in it, it may be prepared in roughness 
and fineness if needed. Moreover, unfairness, such as not only a circle but stellate, a polygon, 
etc., is sufficient as the cross-section configuration of a bore 16. The consistency of a bore 16 
can be made into I per I square centimeters to 1 million range. 

[0110] On the other hand, the supersonic vibration component 18 is attached in the upside film 
17 of dermal administration equipment 13. Although this supersonic vibration component 18 may 
be formed in one with dermal administration equipment 13, you may make it force this on the 
upside film 17 of dermal administration equipment 13 as a member which became independent 
independently. 
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[01 1 1] It faces using the dermal administration equipment 13 of a drug, the drug bearing body 19 
is arranged in a bore 16, and the circular space 14 and the **** space 20 of the drug bearing 
body 19 interior are filled with the liquid drug 21. 

[0112] And the bottom side film 15 of dermal administration equipment 13 is stuck by pressure 
on the surface of the skin, a driving signal is supplied to the supersonic vibration component 18, 
and a supersonic wave is generated. Then, while the drug bearing body 19 is destroyed and a 
bore 16 is opened for traffic, cavitation occurs in the liquid drug 21 in the circular space 14, the 
liquid flow of the high speed produced at the time of breaking of this cavitation passes a bore 16, 
the skin is reached, and a detailed hole is formed in that front face. The liquid drug 21 is 
absorbed by the inside of the body through this hole. 

[0113] By doing in this way, even when a bore 16 is comparatively large, a liquid drug does not 
flow out of a bore 16 at the time of storage of dermal administration equipment 13. On the other 
hand, since the drug bearing body 19 is destroyed by the supersonic wave, a bore 16 can be 
made certainly opened for traffic in the case of an activity. 

[0114] Moreover, since the ultrasonic susceptibility matter in the drug bearing body 19 reduces 
the threshold of cavitation generating, cavitation can be generated in the liquid drug 21 with low 
ultrasonic energy. It becomes possible to lessen by this ultrasonic energy irradiated by the skin, 
and a possibility of having an adverse effect on the skin decreases. 

[01 15] As drugs prescribed for the patient into the skin using this equipment, there is an 
antiallergic agent, an insulin, various hormone, an anticancer agent, an anti-inflammatory agent, 
an anesthetic, an anticoagulant (heparin, urokinase), an antibiotic, various vitamins, a steroid, a 
pressure-up agent, a hypotensor, a psychotropic, hair growing, or a depilatory. 
[0116] [Infectious disease therapy] Although the sterilization disinfection effectiveness by UV 
light is known well, UV light is [ only being used for disinfection of front faces, such as a medical 
device, and ] in atmospheric air chiefly, in order that the permeability in the inside of a liquid may 
be very bad and may decline promptly. 

[0117] By the way, it is known that sirloin BENGARU which is the ultrasonic susceptibility 
matter also has the operation which reduces the threshold of cavitation generating by the 
supersonic wave. 

[01 18] Then, this property can be used and a supersonic wave can be used for the therapy of 
the infectious disease outside the inside of the body at the therapy of the infectious disease in 
the inside of the body. 

[0119] Namely, in the infectious disease therapy in the inside of the body, if the bearing body 
containing a rose bengal is made to invade to the depths of the affected part by injection etc. 
and a supersonic wave is irradiated towards the affected part in the condition, as cavitation 
occurred and mentioned already with comparatively low ultrasonic energy on these outskirts of a 
bearing body, UV light will occur at the time of the breaking. 

[0120] Therefore, UV light is irradiated from point-blank range at the affected part in the living 
body, and since it becomes possible to sterilize, it becomes possible to apply to the therapy of 
an infectious disease. 

[0121] Moreover, since various antibiotics do not need to be used for this approach, it has the 
advantage of not making resistant bacteria. 

[0122] Next, in the case of a skin infectious disease, it is the drug bearing body which ****(ed) 
the cutaneous-absorption accelerator, and it applies to a skin front face what covered the rose 
bengal on the front face. Since a rose bengal tends [ comparatively ] to permeate the skin, said 
drug bearing body permeates a skin surface part a little. If a supersonic wave is turned to the 
skin and irradiated in this condition, in order that said cutaneous-absorption accelerator may be 
emitted in the skin and the barrier function of the skin may fall or disappear, a drug usually like 
the insulin which cannot be easily absorbed by the skin is absorbed in the skin. 
[0123] In addition, the application to the therapy of the Kaposi sarcoma by athlete's foot, a viral 
bulla, psoriasis, scabies, skin carcinoma, and AIDS etc. is possible for the above-mentioned 
approach besides the therapy of a skin infectious disease. 

[0124] [Diabetes-mellitus therapy] The drug bearing body which connotes an insulin is poured in 
into a blood vessel, and diabetes mellitus can be treated by destroying said drug bearing body 
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and emitting an internal insulin to the inside of the body by [ which is the need ] turning a 
supersonic wave to the inside of the body, and by the way, irradiating it. In this case, it becomes 
possible to prescribe an insulin for the patient periodically by easy actuation by adjusting time 
amount, reinforcement, etc. which irradiate a supersonic wave. 

[0125] Moreover, it is also possible to use the erythrocyte in blood as the above-mentioned drug 
bearing body. For example, an erythrocyte is separated out of blood and adhesion processing of 
Foto Phi Lynne who is the ultrasonic susceptibility matter after pouring in an insulin into each 
erythrocyte is carried out on the front face of the film of an erythrocyte. 

[0126] Although it will not be destroyed during that period unless a supersonic wave is irradiated, 
since an erythrocyte has a life for about 100 days if blood transfusion etc. supplies by using an 
erythrocyte [ finishing / this processing ] as a patient's inside of the body, ultrasonic irradiation 
can be carried out from the outside of the body if needed, and an insulin can be emitted. 
[0127] In this case, since a drug bearing body is constituted from an erythrocyte which is the 
construction material which is easy to suit the body, it becomes possible to control the rejection 
from the body. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] The example of an experiment which checks the effectiveness of this invention and 
which went to accumulate is explained. However, there is never nothing what limits this invention 
to this. 

[0129] [Example of an experiment] The minute hollow sphere wrapped in albumin was made to 
contain at a rate of about 100 million pieces in 1ml of 5% human serum albumin in a beaker, and 
it divided into what performed processing by the rose bengal which is the ultrasonic 
susceptibility matter, and the thing which has not performed this processing. 
[0130] The supersonic wave was irradiated for 30 seconds by 1MHz and 0.5 W/cm2 at the 
beaker containing each minute hollow sphere, and the number of a minute hollow sphere after an 
exposure was counted. 

[0131] Although most minute hollow spheres coated with the rose bengal had broken, as for the 
unsettled thing, the configuration of 70% of number was still maintained. 

[0132] Thus, the destructive effectiveness which was not acquired only with the mechanical 
energy of a supersonic wave was able to be acquired by existence of a rose bengal. 
[0133] In addition, the same result was able to be obtained, even if it replaced with the rose 
bengal and used coloring matter, such as eosin. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Cross-section structural drawing to show an example of the gestalt of operation of a 
drug bearing body. 

[Drawing 2] Cross-section structural drawing to show other examples of the gestalt of operation 
of a drug bearing body. 

[Drawing 3] Cross-section structural drawing to show an example of further others of the gestalt 
of operation of a drug bearing body. 

[Drawing 4] The sectional view showing the installation mode of the ultrasonic generating 
component used in operation of this invention. 

[Drawing 5] The sectional view showing one mode of the sonicator for a therapy. 

[Drawing 6] The expanded sectional view for explaining the case where the drug bearing body of 

this invention is applied to thrombolytic treatment 

[Drawing 7] The expanded sectional view for explaining the case where the drug bearing body of 
this invention is applied to a blood vessel therapy 

[Drawing 8] The sectional view of the dermal administration equipment adapting the drug bearing 
body of this invention 
[Description of Notations] 

1 Drug Bearing Body 
1a **** 

2 Drug 

3 Ultrasonic Susceptibility Matter 

4 Centrum 

5 Capillary 

6 Very Small Central Canal 

7 Drug Supply Pipe 

8 Core Section 

9 1st Supersonic Vibration Component 

10 2nd Supersonic Vibration Component 

1 1 Opening 

12 Base 

13 Dermal Administration Equipment 

14 Circular Space 

15 Bottom Side Film 

16 Bore 

17 Upside Film 

18 Supersonic Vibration Component 

19 Drug Bearing Body 

20 **** Space 

21 Liquid Drug 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 

(a) (b) (c) 




[Drawing 3] 
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[Drawing 7] 
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[0 0 4 8] 8tffErt«»*fctt*'r— ^/^{^i-SSaP so 



itfcll^r- ^vWDjltiStt 1 mm^ 5 c mf£^0Q$B 

[0049] ftis. ±se««ift#«*^*3«EA±tt9 

[0 0 5 0] — * N '5 1 /^rt«»3ftSttffl"C**l^ 
HI 5 ICtjH-J; 5 {-x «*tf. 
*^45Sfrl 2^|ffl»^±ELfc0^lRl«©»tt*:* 

-r sm i toa^&fift*^ 9 xt;» 2 (d^^&sikj*^- 
s# 1 2 i^iijB«m«^m*«*iMttt s c t 

Sttl 2#iift*©flc^«ttfc*t?*T}«ft 

$>6o WfB«i&t/»2oa«i6ig»^coii:««ii«' 

5 c m— 10c m<DWimx~T&'£M?££tlZ>o **3* WIS 
IB l t&ffl^RfittSW- 9 Rtf » 2 <OjgW»fi»lR^ l o 

[0 0 5 1] t LX, aWt-H* Lfc^&^/U^- 

[0 0 5 2] Z.<D£?\Z^ *»WJC*3lr^Tfl. |g«>S#r 

^aofrrt^4^fc^rlK»^*aiS:=«^ h n-/i^S 
[0 0 5 3] ik 

HfciMMEfcS*-*-* - £ # "TIB* So 
[0 0 5 4] *»Wfc*3l^T«fflS*LS«*ftO 

[0 0 5 5] **MJ-«SK«fffl»»^tt*©feft(CBR 
^SttSS^ife^Hi^fiO. 1-100017 5/ h/¥^ 

Ox^;U^- a^J£ 1 0 0 0 W/ c m2^1{: 
*Si:. mm±fc&'f€Z>tctb^ ±mz?*-i>$:$. 

[0 0 5 6] £fc, jB^St^HJKJftH l 0kHz-10 
OMHz<D(5HT*ilil:K^SnS*5, 2 0kHz 



(6) 



1 -9 2 3 6 0 



[0057] tit, _ti£Lfc£ m$kcom$i$fcz 

^-^a^O»fe«:St»tttc*i3ftS*fc9. $i$'J Itl 10 

[0 0 58] ^#J£^tf <5 k , 100kHz T?»«fc« 
^iS^S^JtLT^SPs^f::. 2 7 0 kHz^HS»l: 
$fiB*M (0. OOlsec-lOsec) ^VUJ*tM-i2J 

[0 0 5 9] |g^^«C(D^C0^<»{CO^T 20 

sin-*-*. 

[0 0 6 0] *#cp-e*>5ltK±^«*K3i* 

AfcMLTfi, W^Li^ Robert E.Apfel : "Sonic efferv 
escence: tutorial on acoustic cavitation" .Journal o 
f Acoustic Society of America 101 (3) : 1227-1237, Mar 
ch 1997,Atchley A ,Crum L: " Ultrasound -Its chemica 
1, Physical and biological effects: Acoustic cavitat 
ion and bubble dynamics", Ed Suslick K,ppl -64 , 1988 30 
VCH Publishers, New YorMwfElgt £tiX\**Z> i)K J^TfC 

[0 0 6 1] tit, c^^tt'r-^ayiit^t 

[0 0 6 2] -Tftfc?^ ±JE3Mr^— ->3 V(£>J£ig<Ei 40 
ggtCfi, t ^"r^C 6 0 0 0-7 00 OgO/t 5/ h ^ 

[0 0 6 3] ^M^ialtSfflWReSttftKtt, 
« it * ^< t £ it 5 -T 5 1 <fc t % x 6 tt 5 o 

[0064] mtL&s *&mz}srtzm=g$im s §:&wg; so 



10 

(O )tt>5o- X^lstf/VfeS 3 0 nm^&^(7)7feX 

[0 0 6 5] tr^>T% «*JR«att«fll^»aEi-5« 
- ^ BM6as{£ < ft 5 £ £ <b *LT t > So t^ot, 

[0 0 6 6] — *\ «<***C«/hft}a*S*R5£UTt^SC 

[0 0 6 7] Lfc^ot, |g«ia«rflcrt^0f^fi:^>^^ 
^ft^6C^:J:ot, «*RHU^fc*irfc'7 t -- 

BRM* £ 5 zc*/i^- frUHfefittfr go$^£*T$) 

ds, ^Sfi. IRflfcS»ft:rt^*ffi«©*«©0. 0 1 

[0 0 6 8] ^fc^-v's >"^S^Bg{-±C 

[0 0 6 9] fffx.fl fta5»3KOifi«T*je$ja[Sr»** 

[0 0 7 0] Wt'^iaot^rt t*X — 

[0 0 7 1 ] rO^feirj:^^ ffrtCOfc^*-5«0f(w 

[0072] *mwa, j^TtrizE-<s x 0 ttmxmm 
[0 0 7 3] mtb») m&mxhz>i/*-77^^*7£ 



(7) 



WBBspl 1 -9 2 3 6 0 



11 

M*i&mm$aztixhm& owum a*ft<> 

[0 0 7 4] Lri^U tfrfS^T'ir/u^^m^^OjfiL^f^ 

[0 0 7 5] Lfcj^oX, «^ttSU-CV>5PS^StU3t 
[0 0 7 6] r^ffiji, jfiL«3&S#<#«E-r5JfF»«, 

[0 0 7 7] £fc s rtmttJwjB^&lRT-SraiDf+tt. # 

[0 0 7 8] ±R*^"fe^o«*ttBBtt, 

[0 0 7 9] tC^>T% ±lEfi«R«5g«i«l«*: 1X7 
5 c • 30 

[0 0 8 0] %z lt N c<ott«-C«*ftS:B8»"r5^4: 
[0 0 8 1 ] ft}b\ ~7lr Y-7 A y ^(ia^iSi-ctoT^ 

[0 0 8 2] Sfc. HBrtl^LfclB^BttfiO** 

x-ecos. «*ttfc&j»*as^e>ttiB^*n-iPi»t-cHB«* 40 

[oo83] [jhte&mfem) Mktm#i&t*amm* 
mmm<nHsmmt\^xvzt>tix^Zo ua*u jfn.&*-e 

W«lli:< <tt!K *UJk«rfir-r«:l»^*>6 <l so 



12 

[0 0 8 4] t^t*. frn*-*-— t?*<7>jfiL&jgfl¥#J§:« 

^ir/Miil^^X-(i^$^l/^XjfiL^rtX^ 
[0 0 8 5] IX Wxitf ^ffiSaS^*^, jaftMO 

[0 0 8 6] ^frtfjlai. El 6 {^"T <fc 5 lfiLtetf>ift 

fflliJ:»)«lSnx rt»ojliLtt*W#J* s Jla«aHtt^tt 

[0 0 8 7] 4*3. a#ftX-Wt*Stt4^ofc*^-fe/U 

[0 0 8 8] ^r^/KO^ffi|CjfiL^(Ci|#SW^ 

5S«-CS»*W^JllLtt***J*a*'t--5 - t ft 
5 fl JiLtt^*SlttdS*>5»Kl4Lanzafe^J:oX«« (C 
irculation, 1995. 92.Suppl 1 : 1-260) §*LXl^5 0 
[0 0 8 9] rcoj: 9 d-T 6 <h X\ ttJjfiL«<OBWffiS: 
8 c £ -f lcab*Wtcj(n.ft«JWf&*3&SBriB <fc ft 6„ 

[0 0 9 0] [jfiL«f&«] ttM^b^^S^ftoXlfiL 
&As\zfft>tiX\/^Z> 0 

[0 0 9 1] ±is^wm. ALvmmt>*&z 

-CHSi-S <fc 5 ftf&Sefcffi^^fir^X^So 

[0092] La>u \,^-rti<oir— xxh. sk t s<o^m 
ffegc^^^S4xxv>5o 

[0093] El 7 ic^-r J: 0 — ^co$t 

ntL,x. h7^ y ^srrt»ca«ru^»»a«ff*: 

^&^*3^X/</P-V^3S$^rX N ilLfli:**** 

[0094] z<nwmxm&* : r-T/i'<D$timttem& 



(8) 



1 -9 2 3 6 0 
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[0 0 9 5] 7^- K7>f y VIUBWR-Cfl&ttftSttSi 
[0 0 9 6] ^OHlfi<OJglB(C*3l^Tli. ^h^y 

>&&&femm<Dmmt Lxm*mtt»i>k\zm*£tix 
[0097] **3, it*»af-efl6ffl-e*5ift«f&*ffl<o 

[0 0 9 8] [Jtjfc»]£ LT<Oftffl] JMSfc*frU m 

[0099] 01-. m^mzxvmmtztiz 

X^y^A^l^^i:, £ tut Jhffifem 
[oioo] ro^Jgco^ffi-e^. p-x^y^f/Hig 

[0101] ^©*ft(r*3v^Tf4, WKKttta»*a s « 

[0 10 2] ^rb-C. mir^f-. 39UflOjK*ffl«ffle 
[0 10 3] COJ:5^2a(Oj8*a««:4:3ia*-frfo* 
[0 104] ±IEU^*ffifiJffft(7)f&ac^te^s ^£T* 

[0105] [X4fe<a&&iftiK] S^&Srtffffl LfcJB* 

#IxJ^ 9- 1 6 6 3 3 4 #0 WWW^IEtt S *X 

*J:5fc. ^W/^^tL, Attl£«<**S£$ so 
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[0 10 6] roHft^fltll ±IS^S^©4 3 cdhiI 
[0 10 7] £AT\ 0 8Sr#fiSUTlftM*re„ 

[0108] *HJ6««r*3v^-cnis«iofejsia:^«i 

3£. fcttLtf. 1 Mm— 1 cm^gpJt^ll^ 

I-. R^ra 1 4 ^rMt5 0 
[0 10 9] gM^Sf 1 3^jiEfflJ7-</UAl 5\Z 

n»am 1 4 *»b*«Mza«r*iftft0>a7L 1 e ^ 

»J*S*tTlf^5. STL 1 6 (Dit^fi. fctxfcf. 0. 1 
Mm-3mmOglit5ri:«#6o &*5 X 0 8 0 

[oiio] — i&RlS:#g« 1 3 o±^ij^ ^ /PA 1 

fi i 3<d±m? ^ i 7 tcjf £ ^ curt) «fc 

[0 111] mh<D&£»&&Ml 3SrftffltSWSL 

in i 4at^jB*a#ff i 9 ^(Dm^m 2 0 sr^ne 

[0 112] ^:LT, 3(DjSfl|7-f/^ 
H 1 4rt^*Sft:|6«l2 1 ^ic^ir^— >^3§£ 

[0 113] wCOJ: 5t--T-5Ci:T% S7L1 6i&sjt«W 

*#v^»^-et>ftft»*S6«i 3^«cai 6^> 

9 teS^ ft J: o X ffiig ^ ti Z> <D -QVzm <r> RR fittH J-S 

[0114] *fc, ne«^#i 9t>^]ii*tt«sttM 

^S:5B^***wi: m(^J:t), jft*lcHBW 



(9) 



4*BB¥l 1-92360 
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[0 115] i^JSHSrffl^T&^rt^ia^-rSJKiJi: 
>\ £p if) x fet^H, *«tr^^^. 
[0 116] CtfSfeffifftK] UV3fcfc<fcS«K}B«** 

[0117] ^r^>x% at8«ssttfti-c*>5o-^ 

[0 118] ^CX% C^ttWSrflJfflLT. (*rt^lC*3 

[0 119] i-ft*?^ frrtJc*3JtS«»ffif&aeJci3^ 20 

[0 120] Lfc^ot, *rt^*<WcSEcEBM*fcU 
V**rHMtLT. £ a^f££ 46©^ 

[0121] *fc % #«St4*J*r«[«-*-* 
£>g^fti>/c#>|;u RttBSrfP6ftv^o?iJjS*s*>5 B 30 
[0 12 2] fclc. jftj»8ife*&&»&f*. ft*»iR(E5i 

ftj*» (r»iR $ ti £ o 

[0 12 3] ft^\ ±K*«fel4ftj»flSJfeffi<D»*H^f- 40 

[0124] [ssasf&sH >r y >£F*j€rf 5H 

m-*WnatWW»«:«aEi-6i:i:lJiJ:9, ffi¥ft1£ 

ftx-fenm^ y ^srs^i-s c t as^tB £ ft so 



16 

[0 12 5] jfiL* c f<0#JfiL*S:±IBIR«ffl»(*:i: 

[0 12 6] ^O^»^*jSL««r^<0flcrt^|ftjla 
f LTWtixll #jfiL3*Ji#?l 1 0 0 BR|0>#*as*!><5 
<^^jB^ifi*K^Uft^Pfi»9^^fflPa*JC««StL5r 

[0 12 7] ^co^d. Aft^jB^US^WST-feS 

KJS*»Wi-5 £ t ifissmt ft5 0 
[0 12 8] 

^-t?«t«fcUXftl\ 
[0 12 9] [Hfkffl] T/U^$^-Ca*ttfc»/h*ffi 
tT— # — 5%t hiSW;y©lm 

i * mn<Dm&T*fs*f$ik. 

fc^n- X^^#/W£<£5&3l*?Tofcfc<a£, KtoS 
£lfeLTl>ftl^t^l-;9Wc 0 

[0 13 0] ^^^0»/h*2g3*#Sr^/^3t*tr-^- 
[lifMlMHz, 0. 5W/cm2t*3 0#iW 

[0 13 1] cr— -r^O^Lfc^/h* 
^frfita <h Ay £mft,T l^fcj&K t)(DKff7 

[0 13 2] ^60 J; o (- N p— X^V^f/K^#ft{^J: 
9. je*R^««W^^^^—^^T-fi^e>^ft^ofe. 

[0 13 3] ft*3, p-X-<yj;;n:ftx.Txtv ; y§ 

[0 13 4] 

[«IS<03b*l 6. 8Xli9^0|t'll IS 

[0135] w**2<o*wef±. K«ua»*^Bf^^ 

[0 13 6] W*3«3 0*W-Cf4. jB*J6«Stt»K* 
[0 13 7] »*«4(0»M-e». IBffftlSSttttKS: 
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[0 13 8] §»*3»5<OSSWC#4, ttR»«<OJ*S4r, 
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